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l^otes  on  the  Gtenera  of  Taxacecs  and  Conifer€e.  Bj  Maxwell 
T.  Mastebs,  M.D.,  F.E.S.,  P.L.S.,  Corresponding  Member 
of  the  Institute  of  France. 

[Bead  15th  December,  1892.] 

The  following  obserTations  are  the  outcome  of  a  comparative 
examination  of  the  morphological  characters  of  all  the  genera  of 
Taxacew  and  Conifera  so  far  as  I  haye  been  able  to  accomplish 
it.  In  most  cases  living  plants  have  been  examined,  and  in 
all  instances  the  available  museum  and  herbarium  specimens 
have  been  studied  and  the  literature  relating  to  them  referred 
to.  It  is  not  necessary  to  state  the  sources  whence  I  have 
deriyed  my  information,  as  they  are  given  in  my  paper  on  the 
Comparative  Morphology  of  the  Order,  published  in  the  Journal 
of  this  Society,  Botany,  voL  ^xvii,,  and  again  in  a  List  of  Conifers 
and  Taxads  in  cultivation  in  Great  Britain,  prepared  for  the 
Conifer  Congress,  and  published  in  yol.  xiv.  of  the  Journal  of 
the  Boyal  Horticultural  Society  in  October  1892.  Constant 
reference  has  also  been  made  to  the  schemes  of  arrangement 
proposed  by  the  older  writers,  and  in  more  recent  times  by 
Eichler,  Van  Tieghem,  and  others.  In  the  main,  howeyer,  I 
have  followed  the  lines  laid  down  by  Bentham,  in  Bentham  and 
Hooker's  'Genera  Flantarum,'  iii.  p.  420  et  seq,  (1880).     In 
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some  cases  I  have  felt  constrained  to  deviate  from  the  arrange- 
ment there  made,  and  to  propose  others  which,  according  to  my 
judgment,  are  more  in  harmony  with  ascertained  facts  or  with 
more  recently  acquired  information.  Incidentally  a  few  indi- 
cations of  the  structural  peculiarities  of  certain  parts,  which 
may  be  available  for  purposes  of  distinction,  are  given,  but  any 
attempt  to  deal  fully  with  comparative  histology  would  be  beyond 
the  scope  of  the  present  communication.  The  writiugs  of  Ber- 
trand  and  of  Van  Tieghem  may  be  specially  pointed  out  as 
containing  most  valuable  information  on  this  head.  Embryo- 
logical  researches  also  are  of  the  foremost  importance  from  a 
classificatory  point  of  view,  but  they  demand  for  their  prose- 
cution more  time  and  skill  than  are  at  the  command  of  the 
writer.  It  is^  however,  to  systematic  and  comparative  in- 
vestigation in  these  two  departments,  minute  anatomy  and 
embryology,  that  we  must  now  look  for  future  progress,  but 
that  progress  will  be  retarded  until  the  rigidly  comparative  and 
systematic  methods  by  means  of  which  the  framework  of  the 
Natural  System  has  been  pieced  together  shall  be  carried  out 
also  in  histology  and  embryology.  And  this  remark  applies  as 
strongly  to  the  methods  in  which  these  observations  are  recorded 
and  published  as  to  the  observations  themselves.  Classifications 
founded  on  leaf-structure,  on  the  distribution  of  the  resin- 
canals  and  fibro-vascular  bundles,  or  on  the  structure  of  the 
wood  even,  without  reference  to  all  other  evidence,  are  neces- 
sarily as  "  artificial "  as  any  other  truncated  schemes. 

For  details  concerning  the  structure  of  fossil  species  the  reader 
will  naturally  refer  to  the  publications  of  Williamson,  Carruthers, 
and  others.  Por  the  indications  as  to  geological  distribution  I  am 
chiefly  indebted  to  Eenault  and  Starkie  Gttrduer. 

TAXACE^, 
Lindley,  Vegetable  Kingdom,  ed.  8  (1853),  p.  230. 

Arbores  vel  frutices.  Rami  plerumque  homomorphi  raro  dimorphi. 
Folia  penistentia  raro  decidua.  Flores  matculi  amentiformes.  Squamae 
fructifene^ut  videtur,  simplices,  liberse,  membranacese  seu  demum  camosse 
nimquam  lignosae.  Ovula  erecta  v.  pendula,  e  squam^  emergentes,  aril- 
lata  vel  rare  arillo  destituta.  Testa  sicca  seu  demum  carnosa  nunquam 
alata. 
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Tribus  I.  SALISBUEINEiE. 

Flores  dioici;  testa  carnosa  aiillo  genuino  deficiente  vel  imperfecte 
evoluto. 

Ramuli  dimorphL    Folia  decidua. 

Flores  mascnli  umbellati 1.  Ginkgo. 

Ramuli  homomorpbi.    Folia  penistentia. 

Flores  masculi  capitati    2.  Csphalotaxus. 

Flores  masculi  spicati 3.  Torrbya. 

Tribus  II.  TAXINE  J),  vide  p.  6. 

Ginkgo. 

Tbe  earliest  mention  of  tbis  genus  is  by  Eaempfer  in  1712, 
and  it  was  adopted  by  LinnsBus,  in  his  '  Mantissa/  ii.  BIS,  in 
1771.  It  is  remarkable  for  its  shoots,  some  of  which  are  elon- 
gated, others  contracted,  its  fan-shaped,  many-ribbed,  deciduous 
leaves,  and  dioBcious  flowers.  The  male  flowers  are  stipitate, 
catkin-like,  arranged  in  umbels  on  the  ends  of  branches,  having 
short,  contracted,  or  undeveloped  intemodes  and  intermixed 
with  leaves.  Antber-lobes  two,  pendulous,  divergent,  connec- 
tive prolonged  into  a  knob.  Pollen  not  seen.  The  female 
flowers  are  borne  in  pairs  on  the  sides  of  slender  stalks,  each 
flower  consisting  of  a  single  erect  ovule  destitute  of  bract  or 
scale,  but  arising  from  a  cup-shaped  dilatation  of  the  axis  with- 
out any  true  arillus.  Tbe  testa  of  the  seed,  however,  eventually 
becomes  succulent  and  drupe-like,  while  the  inner  coat  becomes 
hard  and  woody,  as  in  O^eas.  The  seed  in  the  interior  is  covered 
with  a  brown  membrane,  the  lower  half  of  which  is  adherent  to 
the  shell,  so  that,  on  removing  tbe  latter,  the  lower  part  of  the 
perisperm  is  bared.  A  similar  appearance  is  presented  in  the 
seeds  of  Ch^eas,  As  in  the  ease  of  Torreya  and  CephalotaxuSy 
the  structure  of  the  ripe  seed  has  a  close  resemblance  to  that 
of  CyeaSy  the  nucellus  having  a  well-marked  pollen-chamber. 
According  to  Van  Tieghem,  Bull.  Soc.  Bot.  France  (1891),  there 
are  in  the  axis  of  the  pith  two  resin-canals.  The  same  author 
asserts  that  fertilization  only  takes  place  in  the  ripe  seed  after 
its  fall  in  autumn,  and  that  the  embryo  is  only  developed  in  the 
following  winter. 

The  cotyledons,  in  germination,  remain  within  the  seed,  their 
stalks  protruding  in  an  arched  manner,  the  cylindrical  tigcUum 
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or  bypocotyl  descending  vertically  into  tbe  ground,  while  the 
plumule  ascends,  bearing  several  scattered  rudimentary  leaves, 
arranged  on  the  ^  plan  before  the  perfect  leaves  are  formed. 
Clustered  raphides  occur  in  the  leaves — a  most  unusual  occur- 
rence in  Conifers. 

In  the  anatomical  structure  of  the  root  the  most  striking 
feature  is  the  abundance  of  caUus-thickeuings  in  the  angles  of  the 
cells  of  the  endoderm.    There  is  a  single  £bro-vascular  bundle. 

The  leaves  have  no  true  palisade-cells,  the  two  fibro-vascular 
bundles  of  the  petiole  branch  into  several  which  traverse  the 
lamina;  each  is  ovoid  in  section,  with  xylem  resting  on  the 
phloem.  Wedge-shaped  masses  of  sclerous  tissue  occur  here 
and  there  beneath  the  epiderm,  but  no  true  exoderm. 

The  genus  is  now  represented  by  a  single  Chinese  and 
Japanese  species,  but  was  once  so  widely  distributed  through 
the  colder  and  temperate  parts  of  the  northern  hemisphere,  that 
Prof.  Heer  enumerated  no  fewer  than  sixty  species  in  the 
Secondary  and  Tertiary  strata  of  various  parts  of  the  globe.  It 
seems  probable  that  most  of  these  are  mere  variations  from  a 
single  species. 

Cbphalotaxtts. 

A  genus  first  published  in  1840  by  Siebold  and  Zuccarini  in 
their  'Flora  Japonica.'  The  species  are  shrubs  or  trees  with 
spirally  arranged  leaves,  which,  on  the  lateral  branches,  become 
twisted  into  an  apparently  two-ranked  arrangement.  The  fiowers 
are  dioBcious,  in  stalked  axillary  heads,  each  fiower  subtended  by 
a  bract.  Male  flowers  numerous,  clustered,  capitate.  Anthers 
3-lobed,  pendulous  from  the  apex  of  the  filament.  Connective 
prolonged.  The  female  flowers  are  bracteate  and  arranged  in 
terminal  spikes  or  heads.  The  base  of  each  bract  becomes  more 
or  less  fleshy,  forming  a  cup-shaped  cavity  around  a  short  shoot, 
which  bears  one  or  two  erect  ovules  destitute  of  aril.  The  testa 
of  the  seed,  however,  becomes  succulent,  the  inner  lining  bony, 
so  that  the  ripe  seed  resembles  a  drupe,  and  is  similar  to  the 
seed  of  Cfcas  or  of  QinJcgo^  as  described  under  the  latter  genus. 

In  germination  the  seedling  plant  shows  a  thick  fusiform 
tigellum  or  hypocotyl,  two  long  linear  cotyledons,  from  between 
which  the  plumule  emerges  before  the  cotyledons  are  disengaged 
from  the  seed-coats,  as  in  Ginkgo^  but  the  primary  leaves  are 
opposite  and  verticillate. 
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The  leaf-section  {Cephalotaxus  drupacea)  shows  the  midrib 
prominent  on  the  upper  surface,  a  thick  epiderm,  no  exoderm,  and 
a  single  layer  of  palisade-cells  above  the  mesophyll.  In  the  centre 
is  the  £bro-vascular  bundle,  in  section,  of  an  elliptical  shape,  with 
ill-defined  endoderm.  Immediately  beneath  the  phloem  is  a  single 
central  resin-canal,  between  which  and  the  lower  epiderm  two  or 
three  rows  of  cells  intervene.  The  stomata  are  abundant  on  the 
lower  surface ;  they  are  of  the  usual  reniform  shape,  and  are 
arranged  in  linear  series.  Tan  Tieghem  notes  the  presence  of  a 
resin-canal  in  the  centre  of  the  pith,  a  character  which  separates 
it  from  all  Conifers  except  its  near  ally  Ginkgo,  which  has  two 
in  the  same  situation  (Bull.  Soc.  Bot.  France,  1891,  April  24). 

By  Bentham  and  Hooker  this  genus  is  placed  among  the 
Taxodinea,  It  is,  however,  evident  that  its  nearest  aflSnity  is 
^ith  CHnkgo  and  Torreya,  and  that  it  has  relatively  little  in 
common  with  Taxodinea. 

The  species  are  natives  of  China  and  Japan,  extending  into 
Khasia. 

TORBSTA. 

A  genus  established  by  Amott  in  1838,  in  Ann.  Nat.  Hist, 
ser.  1,  vol.  i.  p.  130.  The  leaves  are  spirally  disposed,  the  flowers 
dioecious.  The  male  flowers  are  axillary,  spike-like,  surrounded 
at  the  base  by  imbricate  scales ;  each  stamen  has  a  filament  which 
expands  at  its  upper  portion  into  2-4  longitudinally  dehiscing 
pollen-sacs ;  connective  slightly  prolonged.  The  female  flowers 
are  solitary,  axillary,  with  imbricating,  rather  fleshy  scales  at  the 
base.  The  erect  ovule  is  gradually  invested  from  below  upwards 
by  a  fleshy  aril,  which  becomes  confluent  with  the  succulent 
testa,  so  that  in  the  ripe  seed  it  is  no  longer  distinguishable. 
Seed  drupaceous.  Embryo  pendulous  in  floury  or  ruminate 
perispemL  The  leaf-structure  is  almost  identical  with  that  of 
CephalotaxuSf  but  branched  sclerous  cells  occur  in  the  mesophyll, 
which  confer  strength  in  the  absence  of  the  exoderm.  The  fibro- 
vascular  bundle  has  a  semilunar  form,  and  is  surrounaed  oy  an 
endoderm  with  thick-walled  cells.  The  solitary  central  resin- 
canal  of  the  leaves  resembles  that  of  the  species  of  Tsuga. 

The  species  are  natives  of  California,  South-eastern  United 
States,  Japan,  and  China.  In  a  fossil  condition  they  are  stated 
to  occur  in  beds  of  the  Miocene  period. 
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Tribus  II.  TAXINE^. 

Flores  monoici  vel  dioici ;  testa  sicca  arillata  vel  exarillata. 

Ovula  semper  vel  ad  postremum  erecta.    Subtribus  1.  T  a  x  b  iS. 

Ovula  exarillata  4.  PuBROsPHiBRA. 

Oviila  arillata. 
Flores  feminei  perulati. 

Ramuli  foliaceo-dilatati 5.  Phyllocladus. 

Ramuli  teretes 6.  Taxus. 

Flores  feminei  epenilati 7*  Dacrydium. 

Ovula  semper  vel  ad  postremum  inversa  $  testa  sicca 

arillo  camoso  circumdata.        Subtribus  II.  P  o  d  o  c  a  r  p  b  iB. 
Pedunculus   bracteaeque  demum    caraos» 

concrescentes    8.  Podocarpus. 

Pedunculus  lignosus. 
Fructus  laxe  spicati ;  folia  linearia    ....     9.  Stachycarpus. 
Fructus  dense  aggregati. 
Folia  specie  disticba  linearia;   flores 

monoici 10.  SAXBOOTHiSA. 

Folia  tetrasticba  squamiformia;  flores 

dioici 11.  Microcachrys. 

Fhebosph^ba. 

A  genus  nearly  allied  to  Dacrydium,  establisbed  by  Arcber 
and  Hooker,  in  Hooker's  *  Kew  Journal  of  Botany,'  in  1850. 
The  leaves  are  decussate  and  spirally  imbricate,  tbe  flowers 
dioBcious  ;  male  flowers  terminal,  anthers  subsessile,  spirally 
arranged;  connective  with  a  scale-like  projection;  pollen  sub- 
globose,  somewhat  trigonous,  or  oblong  curved,  with  opaque 
spaces  at  the  ends  or  angles.  In  the  female  flowers  loosely 
imbricate  bracts  are  alone  visible,  without  any  trace  of  scale 
externally,  but  no  opportunity  of  examining  the  microscopical 
structure  bas  presented  itself.  The  solitary  ovule,  at  first  in- 
verted, proceeds  apparently  directly  from  the  base  of  tbe  bract, 
which  does  not  become  succulent.  The  seed,  which  is  ultimately 
erect,  is  not  surrounded  by  any  aril.  By  Eichler  tbis  genus  is 
included  under  Dacrydium,  but  the  aggregation  of  the  female 
flowers,  the  simplicity  of  their  structure,  and  the  absence  of  an 
aril,  seem  to  warrant  keeping  it  distinct. 

The  plant  is  a  native  of  Tasmania  and  of  the  Blue  Mountains 
of  Victoria  (see  Hooker's  '  Icones  Plantarum,'  1. 1883). 
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Phtllocladtts. 

L.  C.  Bichard,  in  1826,  proposed  the  establislimeiit  of  this 
genus,  which  has  been  generally  adopted.  The  species  are  re- 
markable for  their  flattened,  entire,  or  lobed  phylloclades.  The 
leaves,  from  whose  axils  these  organs  spring,  are  small  and  scale- 
like. The  flowers  are  monoecious  or  dioecious,  the  males  stalked, 
clustered  or  solitary,  catkin-like,  each  arising  from  the  axil  of  a 
leafy  bract.  The  anthers  are  imbricate,  two-celled,  dehiscing 
lengthwise  at  the  sides ;  the  connective  is  prolonged  into  an  acute 
crest.  The  female  flowers  are  few,  or  aggregated  in  close  heads 
along  the  edges  of  the  phylloclade,  each  protected  by  one  or 
more  bracts  which  eventually  become  fleshy.  Ovule  solitary, 
inverted,  but  subsequently  erect,  surrounded  at  the  base  by  a 
tubular  aril  which  becomes  fleshy,  but  which  never  entirely  con- 
ceals the  erect  seed. 

The  two  cotyledons  are  linear,  and  are  followed  by  primordial 
leaves  of  similar  form,  which  soon  give  place  to  scale-like  leaves. 
The  leaves  at  the  base  of  the  male  flowers  are  broader  and  strap- 
like. The  leaves  have  small  resin-canals  close  to  the  exoderm  on 
the  lower  surfiftce  of  the  leaf  (P.  alpinus)^  and  a  single  central 
vascular  bundle.  In  the  phylloclade  of  P.  alpinus  beneath  the 
upper  epiderm  is  a  layer  of  perfect  parenchyma,  traversed  by  a 
central  and  by  numerous  lateral  flbro-vascular  bundles. 

The  species  are  natives  of  Tasmania,  "New  Zealand,  and  the 
mountains  of  Borneo;  and  some  species  are  known  to  have 
existed  in  Nebraska  and  in  Spitzbergen  in  the  Cretaceous  epoch 
{Benault). 

Taxtjs. 

A  classical  name  adopted  by  Toumefort  (1700)  and  taken  up 
by  Linnffius  (1737)  and  by  all  subsequent  authors.  The  leaves 
are  spirally  disposed,  but  so  twisted  on  the  side  shoots  as  to 
appear  distichous.  On  the  leader  shoots,  and  in  the  fastigiate 
forms,  the  leaves  are  not  twisted,  so  that  their  spiral  arrange- 
ment is  always  apparent.  The  flowers  are  usually  dio^ious, 
rarely  monoecious*  The  male  flowers  are  stipitate,  the  stipes  sur- 
rounded at  the  base  by  imbricating,  perular  scales,  and  bearing 
above  a  spike  of  anthers  with  4i-6  lobes  radiating  from  the  under 
surface  of  a  peltate  connective,  recalling  the  appearance  of  the 
spore-cases  of  JSquUeium.  The  antheivlobes  open  lengthwise  and 
liberate  globose  microspores.    The  female  flowers  are  solitary. 
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terminal,  and  surrounded  at  the  base  by  numerous  imbricate, 
marcescent  bracts.  Ovule  erect,  surrounded  hj  an  aril  which 
ultimately  forms  a  fleshy  cup  in  which  the  ripe  seed  is  nearly 
enclosed.  The  two  cotyledons  are  linear,  obtuse,  leafy,  and  are 
succeeded  by  smaller  leaves  of  the  same  form. 

The  leayes  of  T,  haccata  have  the  midrib  prominent  on  the 
upper  surface  and  the  margins  are  recurved.  The  upper  epi- 
derm  is  smooth,  the  lower  papular.  There  is  no  hypoderm,  but 
well-marked  palisade  is  present  The  vascular  bundle  is  single, 
elliptic  in  outline,  the  pericycle  being  surrounded  by  an  ill- 
defined  endoderm.  There  are  no  reain-canals.  The  root-fibrils 
show  a  loose  epiderm  with  root-hairs,  a  thick  cellular  cortex, 
and  a  single  cylindrical  fibro-vascular  bundle  in  which  masses 
of  zylem  alternate  with  similar  masses  of  phloem.  The  pericycle 
is  surrounded  by  endoderm-cells,  the  angles  of  which  are  much 
thickened  by  callus. 

Bertrand  (Ann.  Sc.  Nat.  s6r.  V.  ii.  1874,  p.  63)  poiuts  out  the 
anatomical  difierences  between  the  several  species,  especially  in 
the  nature  of  the  epiderm  and  the  disposition  of  the  stomates. 

The  species  are  natives  of  the  northern  hemisphere  in  both 
continents,  while  fossil  remains  in  yarious  countries  attest  the 
existence  of  the  genus  since  Miocene  times. 

Dacbtditjm. 

A  name  taken  up  by  Lambert  (1803)  from  Solander  *.  The 
species  have  heterotaxic  and  heteromorphic  leaves.  The  flowers 
are  dioecious,  the  males  at  the  ends  of  the  branches ;  anthers 
sessile,  spirally  imbricate,  two-lobed,  dehiscing  laterally,  and  witii 
a  prolonged  spur-like  connective.  FoUen-grains  oval  or  Oblong. 
Pemale  flowers  solitary,  terminal.  The  uppermost  bracts  are 
thickened ;  one  of  them  bears  an  ovule  at  first  inverted  or  placed 
horizontally,  but  ultimately  erect  and  surrounded  at  the  base  by 
a  tubular  fleshy  aril.  The  cotyledons  are  two  in  number  and 
leaty. 

The  genus  is  well  illustrated  in  Sir  Joseph  Hooker's  *  Flora  of 
Tasmania,'  and  in  T.  Kirk's  '  Forest  Flora  of  New  Zealand.' 

Lepidothamnus  of  Fhilippi  is  referable  to  this  genus. 

The  species  are  natives  of  the  Malay  Peninsula,  Borneo,  New 
Zealand,  Tasmania,  New  Caledonia,  and  Chile. 

*  Solander  in  G.  Forster,  Plant  Esculent  (1786). 
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PODOCABPUS. 

A  genus  established  hj  L'Heritier  in  1788.  The  leaves  rary 
in  attachment  and  in  form.  The  flowers  are  moncecioiis  or 
dicBcious ;  the  males  solitary  on  the  ends  of  short  axiUary  shoots, 
catkin-like,  stipitate,  stipes  surrounded  by  perular  scales. 
Anthers  spirally  disposed,  sessile,  two-lobed,  dehiscing  longi- 
tudinally; connective  prolonged  into  a  short  point.  Pollen- 
grains  with  two  air-sacs.  Eemale  flowers  1  or  2,  lateral,  stalked^ 
surrounded  at  the  base  by  a  few  bracts,  which,  together  with  the 
raphe  of  the  ovule,  the  peduncle,  and  the  outer  coat  of  the  seed, 
become  fleshy.  Ovule  solitary,  anatropous.   Cotyledons  two, leafy. 

The  leaf-structure  has  been  studied  by  Bertrand  in  certain 
species.  In  P.  Manni  and  P.  chil&nsis  I  And  a  thick  exodermal 
layer  (especially  so  in  the  first-named),  palisade-cells,  areolar 
cells,  surrounding  an  undivided  fihro-vascular  bimdle,  beneath 
which  is  a  solitary  resin-canal. 

The  species  are  natives  of  tropical  and  subtropical  regions  of 
both  hemispheres,  and  occur  also  in  Tasmania.  Traces  of  their 
existence  occur  in  the  Miocene  beds  of  Central  Europe. 

Stachtcakpus. 

Endlicher  proposed  the  name  Stachyoar^ut  for  a  section  of  the 
genus  Podoearpus^  distinguished  from  the  remainder  of  the  genus 
by  the  peduncle  not  becoming  fleshy,  "  receptaculum  carnosum 
nullum.*'  In  this  •section  he  included  P.  falcata,  taxifoliay 
andina,  ferruginea,  and  spieata.  Bentham  and  Hooker,  l.  c. 
p.  435,  include  only  P.  spicata  and  P.  andina,  Poeppig,  in  this 
group.  The  genus  Prumnopitys  of  Philippi  (Linnaea,  xxx.  731) 
is  founded  on  the  latter  species. 

Quite  recently  Van  Tieghem  has  gone  a  step  further  and  pro* 
posed  the  establishment  of  a  new  genus  •  for  species  wherein  the 
fruits  are  on  a  loose  spike,  the  axis  of  which  does  not  become 
fleshy.  The  distinctions  observed  in  the  reproductive  organs  are 
correlated  with  other  distinctions  in  minute  structure.  Thus,  in 
JStachyearpus  there  are,  according  to  Van  ISeghem,  resin-canals 
in  the  pericycle  of  the  root  outside  the  phloem  of  the  vascular 
bundle,  as  in  Arauearia  and  in  Dammara^  but  not  in  other 
Taxineaf  nor  in  Cupressinea,  nor  in  Abietinea  proper. 

The  species  are  natives  of  Chile,  Australia,  and  New  Zealand. 

*  Tan  Tieghem,  **  Stachycarpus,  genre  noaveau  de  la  famOle  dee  Conifl&res,* 
Ball  Soc.  Bot  Fraiioe,  1691,  p.  163. 
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SAXSGOTHJKi.. 

This  interesting  Chilian  genus  was  founded  in  1852  by  Lind- 
ley,  who  says  of  it, ''  The  genus  Sasegothpa  forms  a  transition  of 
a  most  remarkable  kind,  from  Conifers  to  Tazads.  Sir  William 
Hooker  regarded  it  as  a  Fodocarp  with  flowers  in  a  cone.  It  is 
in  reality  a  genus  with  the  male  flowers  of  a  Fodocarp,  the  female 
flowers  of  a  Dammara  (Agathis\  the  fruit  of  a  Juniper,  the  seed 
of  a  DacrytUumy  and  the  habit  of  a  Yew  "  ('  Vegetable  Kingdom,* 
p.  229).  The  foliage  and  habit  are,  indeed,  those  of  a  Yew,  the 
male  flowers  are  axillary,  stalked,  catkin-like;  the  anthers 
arranged  spirally,  each  opening  longitudinally,  and  destitute  of  a 
crest.  In  the  original  illustrations,  however,  such  an  appendage 
is  distinctly  represented.  The  pollen-cells  are  globose.  The 
leaves  on  the  cone-bearing  branches  pass  gradually  into  spirally 
arranged,  but  distant  scales,  which,  in  their  turn,  graduate  into 
thick,  ovate-lanceolate,  loosely  and  spirally  imbricate  bracts, 
simple  externally,  but  each  pro\ided  near  the  base  with  a  cavity 
from  the  upper  end  of  which  hangs  a  single  free  ovule.  The 
bracts  ultimately  become  fleshy  and  consolidated  into  a  more  or 
less  pulpy  head  or  spike.  In  floral  structure  the  genus  ap- 
proaches the  Araucarinea,  but  the  habit  is  more  like  that  of  Taxus. 
Bertrand  (in  Ann.  Sc.  Nat.  s^r.  Y.  xx.  1874,  p.  69)  describes  the 
structure  of  the  leaf  as  very  similar  to  that  of  Podocarpus, 

MiCBOCACHBTS. 

Sir  Joseph  Hooker  was  the  founder  of  this  genus  in  1845.  It 
is  represented  by  a  Tasmanian  shrub  with  small  decussate  leaves, 
which  pass  gradually  at  the  ends  of  some  of  the  branches  into 
stamens.  The  flowers  are  dioecious,  the  males  in  terminal  spikes ; 
anthers  stipitulate,  two-lobed,  dehiscing  transversely,  and  pro- 
vided with  an  incurved,  scale-like  connective.  FoUen-grains 
8-comered,  or  somewhat  globose.  Female  flowers  terminal; 
bracts  spirally  imbricate,  given  o£E  at  right  angles  to  the  axis, 
apparently  simple,  bearing  an  inverted  ovule,  and  ultimately 
becoming  succulent,  and  as  it  lengthens  carrying  the  ovule  with 
it,  so  that  the  latter  becomes  placed  horizontally.  A  fleshy, 
tubular  aril  grows  from  below  upwards  over  the  greater  part  of  the 
woody  testa  of  the  seed,  leaving  the  apex  exposed.    Seed  8- sided. 

It  differs  from  Podocarpus  mainly  in  the  form  of  the  pollen- 
grains,  the  aggregated  fruits,  and  the  woody  axis  of  the  spike. 
From  Dacrydium  it  differs  in  the  aggregated  iEemale  flowers  and 
in  the  succulent  bract. 
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CONIFBE^ 

Zinn.  Phil.  Bot.  p.  28  (plurinmm),B 

PINACiLaE,  lAndley,  Vegetable  Kingdom,  p.  226. 

Arbores  leu  frutices  resinifene.    Flores  masculi  amentiformes,  antherit 

sea   microsporangiis   numerotiisimia.      Flores    feminei   strobilifonnes. 

Squamae  fiructifene  duplices  e  bracte&  et  e  squami  seu  sporophyllo  lig- 

noso  rarius  carnoso  constantes.    Bracteie  nisi  ad  basin  libene  vel  plus 

minus  cum  squami  concrescentes.    Ovula  (seu  macrosporangia)  erecta  vel 

pendula  pauca  vel  plura.    Semina  alata  vel  ezalata  arillo  omnino  destituta. 

Tribus  I.  CTJPEESSINE^. 
Folia  yerticillata  sen  decussata.  Stamina  decussata  vel  ternattm 
Terticillata ;  antbene  loculi  globosi.  Strobili  maturi  squam»  oppositie 
vel  verticillatsB  raro  subspiraliter  dispositte  duplices, extrinsecus  autem 
specie  simplices.  Bractese  nisi  ad  apicem  cum  squamis  concrescentes. 
Semina  erecta. 

Strobili  squamae  usque  ad  apicem  concres- 
centes demum  camosae ....     Subtribus  I.  JuNiPSRiNiE. 

Strobili  squamae  basitantum  concrescentes, 
lignescentes. 

Strobili  squamae  valvatae  seu  verticillatae. 

Subtribus  II.  C  a  l  L  i  t  r  i  n  js. 

Strobili  squamae  decussatae Subtribus  III.  Tu  u  i  n  a. 

Folia  mono-  seu  saepius  dimorpba,  opposita 
vel  tematim  yerticillata,  patentiavel  cum 
ramulis  basi  concrescentia.  Flores  mas- 
culi spicati  axillares.    Strobili  camosi. 

Subtribus  I.  JUNIPBRINJfi. 
1.  JUNIPBRUS. 

Folia  mono-  vel  dimorpba  yerticillata  yel 
decussata,  juyentute  linearia  patentia, 
adnlta  cum  ramulis  compressis  seu  angu- 
latis  concrescentia.  Flores  masculi  spicati 
terminales.  Strobili  lignosi,  squamae  4-8 
yertidllatae.    Oyula  pauca  yel  plura. 

Subtribus  II.  C  A  L  L  i  t  R I N  Jfi. 
Hamuli  compressi,   strobili   solitarii   axis 

baud  productus ;  squamae  4 2.  Tbtraclinis. 

Hamuli  angulati,  strobili   paniculati   axis 
supra  squamarum  basin  productus. 

Squamae  6  inaequales 3.  Callitris. 

Squamae  8  aequales 4.  Actinostrobus. 

Squamae  4  aequales 5.  Widdrinotoma. 
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Hamuli  compressi  vel  angulati ;  folia  dimorpha, 
juniora  libera  patentia,-  adnlta  tquami- 
formia  appressa  basi  plus  minus  con- 
crescentia.      Strobili  squamae  decussatse 

vel  subspiraliter  dispositae  Subtribus  III.  T  h  u  i  n  iE. 

Flores    dioici;     strobili    squamie    tenues 

superiores  tantum  fertiles 6.  Fitzroya. 

Flores  monoici ;  strobili  squamee  incrassatse. 

Strobili  squamae  basi  horizontaliter  pa- 

tentes,  apice  peltatim  expansse,  2-  vel 

plurispermae 7*  Cupressus. 

Strobili  squamse  ascendentes  oblongse  vel 
clavato-dilatatae. 
Squamae  8-12  plus  minus  imbricatae, 
semina  utrinque   aequaliter  alata 

(exalata  tamen  in  §  Biota) 8.  Thuya. 

Squamae  6  valvatae  medianae  tantum 

fertiles;  semina  apice  oblique  alata.    9.  Libocedrus. 

Tribus  II.  TAXODINE^,  vide  p.  20. 
Tribus  HI.  ARAUCARINE  J),  vide  p.  24. 
Tribus  IV.  ABIETINEJE,  wdc.p.  27- 


JuirrpKRTJS. 

A  genus  known  in  classical  times,  mentioned  by  Pliny  and 
other  authors,  established  botanicaUy  by  Toumefort  in  1700, 
adopted  by  LinnsBus  in  1787,  and  accepted  with  little  or  no 
modification  by  all  subsequent  botanists.  It  is  well  and  sharply 
defined  by  its  succulent  cone-scales,  which  are  confluepit  one  with 
another  at  the  base.    The  foliage  is  polymorphic. 

The  anatomical  structure  of  the  free  leaves  is  substantially  the 
same  as  that  of  the  concrescent  leaves.  In  both  cases  the  stomata 
are  nearly  if  not  quite  confined  to  the  upper  surface  of  the  leaves. 
The  resin-canals  are  close  beneath  the  epidermis  on  the  upper  face 
of  the  leaf.  The  single  fibro-vascular  bundle  occupies  the  centre 
of  radiating  rows  of  parenchymatous  cells  all  containing  chloro- 
phyll, and  more  closely  packed  in  the  adnate  than  in  the  free 
leaves.  A  layer  of  exoderm  cells  (hypoderm)  surrounds  the 
leaves  of  both  kinds  immediately  within  the  epiderm.  In  Juni- 
perm  drupaeea  there  is.  one  large  single  resin-canal  near  the 
phloem  of  the  fibro-vascular  bundle. 
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An  examination  of  the  course  of  development  shows  that  the 
leaves,  as  in  the  case  of  so-called  *'  decurrent "  leaves,  generally 
are  free  at  the  base  at  first,  but  subsequently  are  uplifted  with 
the  axis  as  it  lengthens,  and  are  partly  concrescent  with  it 
instead  of  becoming  detached. 

The  male  flowers  are  eatkin-like,  axillary  or  terminal,  placed 
at  the  end  of  short  shoots,  and  show  no  intermediate  forms  be- 
tween the  foliage-leaves  and  the  sporophylls  or  stamens.  Anther- 
cells  4-8.  The  pollen-cells  or  microspores  are  globose.  The 
succulent  fruits  ripen  in  the  second  year.  Ovules  erect,  2  to 
each  scale,  wingless.     Cotyledons  usually  2. 

Three  sections  or  subgenera  have  been  established,  dependent 
upon  the  freedom  or  union  of  the  seeds,  the  "  decurrence  "  or 
isolation  of  the  leaves,  and  the  perulate  or  eperulate  buds. 
These  three  sections  —  Caryocedrus  (Endlicher),  Oxycedrus 
(Spach),  and  Sahina  (Spach)— have  also  met  with  general  accept- 
ance. Haller's  proposal  in  1745  to  constitute  a  distinct  genus 
*^8abina*^  has  not  been  adopted;  nor  has  the  genus  Arcei^ 
tho9  of  Antoine  and  Kotschy  (1854),  proposed  in  order  to 
include  J.  drupaeea  (which  Endlicher  included  in  his  section 
Caryoeedrus),  met  with  any  greater  degree  of  recognition. 
Thuiwcarpus  of  Trautvetter,  Plant.  Imag.  ii.  16,  is,  judging  from 
the  figure,  a  monstrous  form  in  which  the  fruit-scales  areof  a  leafy 
consistence,  separate  at  the  tips  so  as  to  expose  the  seeds.  As  a 
malformation  by  arrest  of  development  it  is  interesting,  and  also 
as  showing  an  intermediate  condition  between  the  appearance  of 
the  fruit  in  Juniperus  and  in  Thuya  respectively. 

The  distribution' of  the  species  extends  in  the  Old  "World, 
roughly  speaking,  from  the  Arctic  regions  of  Europe  and  Siberia 
to  Northern  Africa,  Abyssinia,  Arabia,  the  Himalayas,  and  China. 
Prom  West  to  East  the  species  are  found  at  intervals  from  West* 
em  Europe,  the  Azores  and  the  Canary  Isles,  to  Kamtschatka 
and  Japan.  In  the  New  "World  they  occur  from  the  Arctic 
Circle  to  Mexico.  On  the  eastern  side  Junipertts  virginiana 
extends  completely  from  the  north  to  the  south  of  North 
America.     One  species  is  found  in  the  West  Indies. 

Numerically  the  largest  number  of  species  are  found  in  the 
Mediterranean  region  and  the  Levant  inclusive  of  Asia  Minor. 
Next  in  number  are  the  species  found  in  the  Atlantic  islands  of 
Madeira,  the  Azores,  and  Canaries.    Three  species  are  found  in 
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the  Himalayas,  as  many  in  Japan  and  China.  One  inhabits 
Eamtschatka,  and  one  N.W.  America.  There  are  three  species 
in  Mexico,  four  in  the  Eastern  United  States,  and  6ne  in  the 
West  Indies.  J.  eommunU  is  distributed  throughout  the  whole 
of  Europe,  in  Siberia  and  Kamtschatka,  espedallj  in  the  form 
called  alpina  or  nana^  which  occurs  also  both  in  Eastern  and  in 
Western  North  America.  On  the  Alps  this  species  extends 
upwards  to  5000  feet. 

In  a  fossil  condition,  according  to  fienault,  Bot.  Fossile  (1885), 
p.  135,  it  occurs  in  Tertiary  strata,  in  amber  <&c.,  but  not  fre- 
quently. Either  its  remains  have  not  been  preserved,  or  the 
genus,  in  spite  of  the  simplicity  of  its  structure,  is  of  relatively 
late  origin. 

TETSACLraiS. 

Under  the  name  of  Thuya  articulata  a  remarkable  Conifer, 
native  of  the  Barbary  States,  was  mentioned  in  Shaw's  *  Travels 
in  Barbary '  (1738),  and  botanically  described  by  Vahl  in  1791. 
It  was  known  to  the  Bomans,  who  highly  valued  its  timber, 
which  is  still  used  for  ornamental  purposes.  Desfontaines 
adopted  the  name  given  by  Vahl,  but  as  the  characters  of  the 
plant  differ  in  many  respects  from  those  of  Thuya,  it  has  of  late 
been  generally  included  under  the  genus  Callitris,  of  which 
Frenela  is  a  synonym.  Bichard,  Spach,  Endlicher,  Parlatore, 
and  Ball  all  attribute  the  species  CalUtrii  quadrivalvis  to  Yent- 
enat ;  but  this,  as  was  pointed  out  by  Bentham,  is  an  error,  as 
Ventenat,when  founding  his  genus  Callitris  upon  an  Australian 
evergreen  tree,  mentioned  no  species  at  a]l  by  name.  Bichard  is 
responsible  for  the  name  Callitris  quadrivalvU,  while  to  Mirbel  is 
to  be  credited  the  synonym  Frenela  Fontanesii,  Spach  takes  it 
as  the  type  of  the  genus  Callitris  in  spite  of  its  North-African 
origin,  and  Bentham  makes  it  the  representative  of  a  section  of 
the  genus  Callitris  under  the  sectional  name  Tetraclinis, 

Tetraclinis  articulata^  as  we  prefer  to  call  it,  has  the  articulate 
stems  of  Callitris^  but  differs  in  its  flattened  (not  triangular), 
divaricate,  Salicomia-like  branches,  its  four-ranked,  uniform 
foliage,  and  its  solitary  female  cones  consisting  of  four  nearly  equal 
decussate  or  pseudo-verticiUate  scales,  at  first  somewhat  fleshy, 
and  with  two  equally  winged,  erect  seeds  to  each  scale.  Traces 
of  this  bract  are  visible  near  to  the  apex  of  each  scale.     The 
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axis  of  tbe  cone  is  not  prolonged  beyond  the  scales  as  it  is  in 
CallUru.  Desfontaines,  'Flora  Atlantica,'  t.  252,  figures  the 
male  flowers  as  well  as  the  cones.  The  fossil  species  from  the 
Tertiary  formations  named  Callitris  Brongniarti  (£enault> '  Cours 
de  Botfuiique  Fossile/  Conif  eres,  tab.  15.  fig.  9)  appears  to  belong 
to  this  genus  rather  than  to  Oallitris  proper. 

For  a  summary  account  of  the  G-um  Sandrac  tree  of  Marocco 
see  Hooker  and  Ball,  *  Marocco  and  the  G-reat  Atlas,'  Appen- 
dix B  ;  and  Luerssen, '  Medicinisch-Fharmaceutische  Botanik,' 
Baud  iL  (1882),  p.  98,  fig.  37. 

CiXLITSIS. 

A  genus  established  by  Ventenat  •  in  1808  and  founded  upon 
a  single  evergreen  Australian  tree  to  which  no  specific  name  was 
attached,  but  which  was  probably  that  now  known  as  O.  rhom- 
boidea.  It  is  synonymous  with  Frenela  of  Mirbel,  who,  in  1826, 
substituted  the  name  Frenela  on  account  of  the  similarity  of 
sound  between  CalUtrU  and  the  Myrtaceous  genus  Calythriw, 

The  genus  has  been  understood  in  various  ways  by  different 
authors.  Sichard,  Endlicher,  Farlatore,  Eichler,  Beutham,  and 
others  refer  the  North- African  Thuya  articulata  to  this  genus, 
but,  for  reasons  cited  under  the  preceding  genus,  it  seems  to  me 
to  be  preferable  to  consider  the  Barbary  plant  as  the  representa- 
tive of  a  distinct  genus  (see  Tetraclinis).  The  South- African 
Widdringtonia  (alias  JPachylepis  of  Brongniart)  is  also  often  com- 
prised under  this  genus,  but  this  also  I  propose  to  keep  separate. 
As  thus  circumscribed  CalUtris  comprises  only  Australian  and 
New-Caledonian  species,  but  includes  the  genus  Zeichartia  of 
Shepherd  and  the  Octoclinis  of  F.  von  Mueller. 

Callitrii  has  its  vegetative  organs  similar  to  those  of  its  allies, 
but  differs  from  them  in  the  presence  of  6-8  unequal  verti- 
ciUate  scales  to  the  cones  and  of  numerous  seeds  to  each  scale. 
Unlike  what  happens  in  ActinoHrobua^  there  is  an  abrupt 
transition  between  the  leaves  and  the  cone-scales,  whilst  these 
latter  usually  show  externally  traces  of  their  essentially  composite 
nature.  The  erect  seeds,  as  may  be  seen  from  the  cicatrices  they 
leave  when  they  fall  from  the  scale,  are  arranged  in  a  somewhat 
decussate  manner :  thus  we  see,  first,  one  scar  at  the  base  in  the 

*  Dec.  Gen.  Not.  1808,  n.  10. 
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middle  line ;  then  two  at  a  higher  lerel,  one  on  each  side  of  the 
centre ;  then  one  centra!,  followed  bj  two  more  lateral  ones. 

The  germinating  embryo  shows  two  linear  spreading  epigeal 
cotyledons. 

Various  fossil  species  from  the  Miocene  are  referred  to  this 
genus  {Renault), 

AcTDI^OSTBOBrS. 

A  genus  established  by  Miquel  in  Lehmann's  '  Plants  Preiss- 
ians/  i.  p.  644  (1848).  The  vegetative  organs  closely  resemble 
those  of  CalUiris^  the  branchlets  being  articulated,  3- sided,  and 
the  homomorphic  leaves  are  arranged  in  alternate,  ternary 
whorls.  Only  the  tips  of  each  leaf  are  separate  from  the  branch. 
The  stamens  are  in  whorls  of  three,  and  in  six  vertical  ranks ;  the 
anther-cells  are  2-4.  The  solitary  female  cones  are  borne  on 
the  ends  of  short,  woody  stalks,  densely  covered  with  six  rows 
of  appressed,  deltoid  or  boat-shaped,  membranous  leaves,  the 
uppermost  of  which  are  closely  pressed  against  the  scales  of  the 
cone.  These  latter  form  a  whorl  of  six  woody,  oblong-acute  scales 
equal  in  size,  valvate  at  the  edges,  and  surrounding  a  short 
conical  prolongation  of  the  central  axis.  There  is  absolutely  no 
external  indication  of  the  composite  nature  of  the  firuit-soale  in 
the  ripe  fruit,  but  on  a  microscopic  examination  of  the  scale  a 
double  series  of  vascular  bundles  becomes  apparent.  Of  these 
bundles  those  nearest  to  the  axis  have  their  phloem  turned 
towards  it,  whilst  those  on  the  dorsal  or  outer  surface  have  the 
phloem  directed  outwards.    The  ovules  are  erect  and  2-3-winged. 

According  to  Sir  John  Lubbock, '  Seedlings,'  vol.  ii.  p.  549 
(1892),  there  are  in  this  genus  three  linear  subulate  cotyledons, 
and  the  primary  leaves  are  of  the  same  form. 

Only  two  species  are  known,  both  natives  of  Western 
Australia. 

WlDDEnrGTOlSlA*. 

In  the  year  1833  Brongniart  proposed  the  name  Pachylepis  for 
certain  South- African  plants  allied  to  Callitrii,  This  name  was 
set  aside  by  Endlicher  on  the  ground  that  Lessing  had  previously 
described  a  genus  of  Composites  under  the  same  name.  This 
latter  genus  is  not  generally  accepted,  and  hence,  on  grounds  of 
strict  priority,  Brongniart's  name  should  be  adopted ;  but,  as  it 

*  Endlicber,  Synopsis  Conif.  (1847)i  p.  41. 
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baa  Dot  beeD  takeD  up  by  aaj  BubsequeDt  writer,  it  is  more  cod- 
veaieDt  to  follow  the  geDerally  adopted  coarse  aud  make  use  of 
Eudlicher's  name  of  Widdringtonia. 

The  species  differ  from  tbo^e  of  Callifris,  fco  which  they  are 
sometimes  referred,  Id  habit  aDd  foliage,  the  braDches  being  terete, 
the  leayes  opposite  and  decussate  (uot  Id  whorls  of  three),  or  iu 
the  fast-growing  shoots  spirally  ammged.  The  appearance  of 
the  inarticulated  branchlets  is  more  like  that  of  Thuya  or 
Cupressuif  owing  to  some  of  the  leaves  being  less  ooncrescent 
than  is  the  case  in  CalUtris.  The  male  catkins  are  termioal 
and  Tery  small,  the  anther-crest  ovate,  pointed,  the  anther-cells 
2-3.  The  female  cones  in  W,  cupreuaides  are  arranged  along 
the  sides  of  the  branches,  each  cone  subtended  by  a  deltoid  leaf. 
The  cone-scales  are  four  in  number,  equal  or  nearly  so,  decus- 
sate, or  even  somewhat  spirally  arranged,  at  first  corky  in 
substance,  tubercled,  and  spreading  to  expose  the  young  oTules, 
ultimately  very  thick,  woody,  and  closed  over  the  seeds.  The 
seeds  are  thick,  OToid  or  trigonous,  narrowly  winged. 

Two  species  are  South* African ;  one  has  been  discorered  in 
Madagascar,  one  in  Kaffraria  (Baur,  1164),  and  one  quite 
recently  on  the  mountains  of  Equatorial  Africa.  Prof.  Hen- 
riques,  of  Coimbra,  has  also  favoured  me  with  imperfect  specimens 
from  the  Serra  de  GK)rung08a  at  an  altitude  of  5300  feet,  which 
appear  to  belong  to  this  genus. 

Endlicher's  description  of  the  female  inflorescence  is  rather 
misleading,  as  tending  to  the  inference  that  the  female  flowers 
are  terminal  instead  of  lateral. 

Several  fossil  species  are  described  from  the  Tertiary  formations 
by  Benault, '  Cours  de  Botanique  Eossile,*  Gonif^res,  p.  131. 

The  genus  is  included  in  Taxodinea  by  Parlatore,  but  the  cone- 
scales  are  not  spiral,  neither  is  the  bract  exteroally  visible.  It 
seems,  therefore,  most  in  place  among  CalUtrinaj  or  as  inter- 
mediate between  that  tribe  and  Thuina. 

ErrzEOTA. 
A  genus  established  by  Sir  Joseph  Hooker,  in  1852,  in  the 
Journal  of  the  Horticultural  Society  of  London,  vi.  p.  264,  upon 
an  evergreen  tree,  native  of  Chile  aod  Fatagom'a.  To  this  was 
afterwards  added  by  BoDtham  a  Tasmanian  plant  previously 
referred  by  Hooker  to  his  genus  DUelma  (Elor.  Tasman.  i.  p.  353, 
t.  98).    The  leaves,  so  far  as  known,  are  homomorphic^  arranged 
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in  alternating  ternary  whorls ;  the  flowers  are  dioecious,  the  males 
at  the  extremities  of  the  branches,  and  the  broadly  crested 
anthers  2-4-celled.  Pollen-cells  globose.  Female  cones  solitary 
at  the  end  of  the  branches.  Leaves  passing  abruptly  into  the 
scales  of  the  cones,  which  latter  are  decussate  or  rerticillate, 
the  uppermost  alone  fertile  with  2-3,  erect,  2-winged  ovules 
to  each  scale.  The  complex  nature  of  the  &uit-scale  is  indicated 
by  the  sharp  point  which  projects  from  the  back  of  each  scale 
near  the  top.  Occupying  the  centre  of  the  cone  are  two  or  three 
oblong  obtuse  processes  similar  to  those  which  occur  in  Actino- 
strohus,  which  appear  to  originate  from  the  central  axis,  but 
their  precise  morphological  nature  is  at  present  unknown. 

CVPBESSUS. 

This  genus  was  taken  up  by  Linn»us  in  his '  Genera  Plantarum ' 
(1737),  n.  1079,  from  Toumefort  (1700).  The  French  botanist 
in  his  turn  had  adopted  it  from  the  older  writers.  The  word  is 
mentioned  by  Pliny,  Cato,  and  other  classical  authors.  The 
typical  species  is  that  now  known  as  C.  sempervtrens,  around 
which  others  have  been  grouped,  but  in  different  manners,  by 
different  writers.  Thus  some  plants  which  may  fitly  be  referred 
to  this  genus  have  been  placed  under  Thuya,  ThuyopsUj  Flaty- 
cladusy  and  Chamacyparis. 

As  here  understood,  it  comprises  trees  with  polymorphic 
foliage  and  monoecious  flowers.  The  male  flowers  are  at  the  end 
of  the  branches,  the  anther-scales  pointed,  pollen  simple.  The 
female  flowers  are  solitary  at  the  ends  of  short  branches,  rarely 
in  groups,  and  ripening  in  the  second  year  of  their  formation. 
The  cone-scales  show  but  slight  traces  externally  of  their  com- 
posite nature,  indeed  Sachs  says  there  is  no  seminiferous  scale. 
Its  presence  may,  however,  readily  be  detected  on  microscopical 
examination.  The  seed-scales  are  arranged  in  decussate  or 
verticillate  whorls,  each  scale  being  dilated  at  the  apex  into  a 
club-shaped  expansion,  flattened  at  the  top,  and  with  a  short 
central  mucro.  The  cones  require  two  years  to  ripen  (except 
those  of  the  section  Chamacyparis)  \  they  are  globular  or  oblong, 
the  central  scales  alone  fertile  and  bearing  two  or  many  seeds. 
Seeds  winged  on  both  sides. 

Chamcdcyparis  differs  in  its  two-ranked  branchlets  mostly  in 
one  horizontal  plane,  in  the  presence  of  a  small  number  of  seeds, 
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generally  two  to  each  Bcale,  and  in  the  circumstance  that  the 
cones  ripen  in  one  season. 

ThuyopfU,  so  far  as  the  Japanese  and  the  I^orth-west  Ameri- 
can species  are  concerned,  is  also  referable  to  this  genus. 
Betinospora  has  no  claim  to  generic  distinction,  the  so-called 
species  being  merely  phases  of  growth  of  certain  species  of 
Oupressus,  Thuya,  or  Junipertis.  Ferd.  yon  Mueller,  in  his  *  Select 
Plants  for  industrial  culture,'  correctly  referred  the  Betinosporas 
to  Cupressus, 

The  species  are  natives  of  the  Levant,  the  Himalayas,  China, 
Japan,  North- western  and  North-eastern  America,  and  Mexico. 

Two  species  of  Cupressus  occur  in  a  fossil  state,  the  one  in  the 
Lower  Eocene  of  Ireland,  the  other  in  the  Middle  and  Upper 
Bagshot  beds  according  to  Starkie  G-ardner. 

Thuya. 
A  generic  name  adopted  by  LinnsBus  in  1787  from  Tournefort 
(1700)  and  older  writers,  the  thyan  of  the  Greeks  being  probably 
the  plant  here  called  Tetraclinis  articulata.  As  here  understood, 
the  genus  Thuya  comprises  the  sections  Uuthuya,  Macrothuya, 
and  Biota  of  Bentham  and  Hooker.  It  is  characterized  by  its 
flattened  branchlets  usually  in  one  horizontal  plane,  the  presence 
of  dimorphic  foliage,  monoecious  flowers,  decussate  stamens, 
d~4  anther-cells,  simple  pollen ;  female  cones  solitary  at  the  ends 
of  the  branches,  ultimately  pendulous  (except  in  Biota),  oblong 
or  oToid,  rarely  globose,  ripening  in  the  first  year ;  the  4-6  scales 
decussate,  slightly  imbricate,  oblong,  acute,  not  peltately  ex- 
panded as  in  CupretsuSy  the  central  ones  fertile,  or  (in  Biota) 
the  lower  ones.  Thuiopm  dolabrata  of  Siebold  and  Zuccarini 
and  T.  horealis  of  Carri^re  belong  more  properly  to  Cupressus ; 
whilst  Thuiopsis  Standishii  is  a  true  Thuya  and  the  Japanese 
representative  of  the  North-west  American  T.  gigantea.  The 
species  occur  in  the  Levant,  the  Himalayas,  China,  Japan,  North- 
east and  North-west  America,  and  were  widely  distributed  in 
both  hemispheres  in  Miocene  and  Secondary  times.  See  Brown 
of  Campster,  *  Monograph  of  Thuya.'' 

LiBOCBDSUS. 

A  genus  founded  by  Endlicher  in  1847,  and  admitted  by 
subsequent  writers  under  the  same  name  or  in  the  form  of  a 
synonym,  such  as  Seyderia,  Karl  Koch  (Dendrologie,  ii.  172), 
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OP  Calocedrus,  Kurz  (in  the  JouTDal  of  Botany,  1873,  t.  138). 
It  is  Terj  nearly  allied  to  Thuya,  The  distinguishing  charac- 
teristics are  to  he  found  in  the  four-sided  male  flowers,  in 
the  erect  cones,  the  smaller  numher  of  scales,  of  which  the 
central  pair  are  fertile,  and  in  the  frequent  coalescence  of  the 
two  uppermost  scales  into  a  vertical  septum.  The  seeds,  moreover, 
are  solitary  and  winged  ohliquely.     The  cotyledons  are  two. 

The  species  are  natives  of  China,  the  mountains  of  New  Guinea 
(Libocedrus  papuana,  F.  Muell.),  North-west  America,  the 
Chilian  Andes,  and  New  Zealand  (see  E.  Brown  of  Campster, 
'  Monograph  of  Thuya  *). 

Species  of  this  genus  occur  in  amher  and  in  the  Miocene 
deposits  of  Spitzbergen  and  of  Central  Europe,  and  one  species 
in  the  English  Eocene  below  the  London  Clay  (Starkie  Gardner) . 


Tribus  II.  TAXODINE^,  Benth,  et  Sooh.  Gen,  Plant. 
iii.  p.  422  (TaxodieaB). 

Folia  altema  rare  subdeciissata.  Flores  masculi  spicati,  umbellati  8eu 
paniculati,  terminales  vel  axillares.  Strobili  squamae  spiraltter  dispositas 
manifeste  duplices,  cum  braeteis  tamen,  nisi  ad  apicem,  alte  connat®. 
Semina  2-9  erecta  vel  inversa. 

Folia  dimorpba,  alia  squamiformia  alia  cla- 
dodiiformia. 

Flores  masculi  umbellati 10.  Sciadopitys. 

Folia  mono-  vel  heteromorpha  nunquam 
cladodiiformia. 
Flores  masculi  spicati. 

Semina  pendula ;  folia  persistentia. 
AnthersB   loculi  2;  strobili  globosi 
squamaa  apice  subpeltatffi  pul- 

viniformes  mucronatsB 11.  Athrotaxis. 

AnthersB  loculi  4-5;  strobili  ob- 
longi  squamsB  basi  horizon- 
taliter     patentes,    ad     apieem 

peltatim  dilatataa     12.  Sequoia. 

Folia  decidua 13.  Glyptostrobub. 

Semina  erecta;  folia  persistentia ;  stro- 
bili squamaa  laciniato-lobatae 14.  Cryptomeria. 

Flores  masculi  paniculati. 
Folia     decidua;      strobili      squamae 

ascendentes  lobulata 15.  Taxodium. 
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SciADOPirrs. 

This  singular  genus  was  published  by  Siebold  and  Zuccarlni  in 
1842y  and  has  undergone  no  change  of  position. 

The  leaves  are  of  very  simple  character,  being  little  more  than 
leaf- scales,  deltoid  in  form,  and  somewhat  concave.  The  fibre- 
vascular  bundle  is  either  not  formed  at  all,  or  not  till  a  late 
period.  Prom  the  axils  of  some  of  these  leaves  arise  the 
phylloid  shoots  or  cladodes,  which  are  peculiar  to  this  genus,  and 
have  given  rise  to  much  discussion.  The  phloem  is  on  the 
upper,  the  xylem  on  the  lower  surface  of  the  vascular  bundle, 
contrary  to  what  happens  in  true  leaves.  A  summary  account 
of  the  structure  of  this  plant,  and  a  risttme  of  the  opinions  of 
various  authors  concerning  it,  is  given  in  my  paper  on  the  com- 
parative morphology  of  Sciadopitys  in  the  ^  Journal  of  Botany  ' 
for  April  1884,  as  well  as  in  my  former  communication  to  the 
Society.  The  male  flowers  are  aggregated  in  dense  catkin-like 
masses  at  the  ends  of  the  branches,  stamens  spirally  arranged, 
the  anther-crest  pointed  and  surmounting  two  linear  anther-lobes 
which  open  vertically.  The  female  cones  are  erect,  on  the  ends 
of  short  lateral  shoots.  Bracts  partially  concrescent  with  the 
scale,  the  upper  portion  of  which  is  thick  and  cushion-like. 
Ovules  numerous,  pendulous.  Seeds  compressed  and  with  a 
narrow  wing.  Cotyledons  two,  foliaceous,  linear.  Primordial 
leaves  similar,  but  smaUer  and  alternate.  The  only  known 
species  is  a  native  of  Japan. 

Athbotaxis. 

This  genus,  founded  by  D.  Don,  dates  from  1839,  and  has  been 
adopted  by  all  subsequent  writers,  the  only  variation  being  in 
the  spelling  of  the  name,  which  by  some  is  written  Arthrotaxis^ 
the  real  orthography  being  Athrotaxisy  from  &dp6osy  crowded. 
The  foliage  is  homomorphic,  decussate,  passing  into  spiral.  Male 
flowers  catkin-like,  terminaL  Stamens  arranged  spirally ;  anther- 
cells  two.  The  pollen  cells  are  globose  or  three-sided,  with  2  or 
3  bands.  The  cones  are  terminal,  globose,  somewhat  woody, 
the  constituent  scales  wedge-shaped  at  the  base,  horizontally 
spreading,  clavately  or  somewhat  peltately  dilated  at  the  apex, 
and  with  numerous  3-6-winged  seeds,  pendulous  &om  the  thickest 
part  of  the  scale  below  the  apex.  The  bract  is  concrescent  with 
the  scale  for  the  greater  part  of  its  length,  but  is  generally 
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visible  at  the  apex  in  the  form  of  a  projecting  point,  though 
Endlicher  describes  the  scales  as  ''  ebracteate.'* 

The  anatomy  of  the  leaf  is  briefly  described  by  myself  in  the 
'Gardeners'  Chronicle,'  1885,  August  29,  p.  270,  sub  A.  cw 
pressotde. 

The  species  are  natives  of  Tasmania. 

The  resemblance  to  recent  Athrotasis  of  Uckinostrohus  Stem- 
hergii  *,  from  the  Upper  Oolite  of  Solenhofen,  is  very  striking. 
Other  closely  aUied  species  occur  at  Stonesfield  and  at  Scarborough. 

Sequoia. 

Originally  included  under  Taxodium,  this  genus  was  separated 
in  1847  by  Endlicher,  who  even  included  it  under  Ahtetinea, 
The  foliage  is  homomorphic  (or  dimorphic  in  youug  trees 
of  S.  sempervirensX  decurrent,  spirally  arranged  or  pseudo- 
distichous.  The  male  flowers  are  catkin-like,  stipitate,  terminal, 
or  on  the  ends  of  lateral  shoots.  Stamens  arranged  spirally.  The 
anther-crest  is  ovate-convex,  with  2-5  anther-lobes.  Pollen 
simple.  The  female  cones  ripen  in  the  second  year,  are  terminal, 
the  leaves  passing  gradually  into  the  bracts,  which  in  the  young 
state  are  longer  than  the  scales.  The  fruit-scales  spring  at  right 
angles  from  the  axis  of  the  cone,  are  wedge-shaped  at  the  base, 
elavately  thickened  above,  and  flattened  at  the  summit  in  more 
or  less  peltate  fashion  as  in  Oupressus.  Endlicher's  stSitement 
that  the  scales  are  ebracteate  is  clearly  the  result  of  an  oversight, 
as  the  bracts  are  very  evident  in  the  young  condition  and  are 
generally  conspicuous  even  in  the  mature  state.  Microscopic 
examination,  of  course,  reveals  the  existence  of  the  bracts.  The 
inverted  seeds  have  lateral  wings.     Cotyledons  4-6  {EngeUnann). 

In  Sequoia  gigantea  the  leaves  are  more  or  less  angular,  with 
the  midrib  prominent  above.  The  exoderm  is  discontinuous,  the 
palisade-cells  on  all  sides,  but  the  endoderm  is  not  well  marked. 
The  fibro-vascular  bundle  is  elliptic  in  section,  undivided,  and 
there  is  a  single  resin-canal  of  large  diameter  next  to  the  phloem. 
The  structure  in  8,  semp&rvirens  is  similar,  allowance  being  made 
for  the  flattened  form  of  the  leaf. 

The  two  species,  8.  gigantea(We\]ingtoTnA)  and&  iempervirens 
(Bed  Wood),  are  natives  of  California.  The  genus  was  abun- 
dantly represented  in  the  Tertiary  and  even  in  the  Secondary 
epoch  in  Central  Europe  and  Greenland. 

*  See  Renault,  'Coun  de  Botanique  Fosule/  Oonifdres  (1885),  tab.  12.  f.  4. 
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Gltptostbobus. 

A  genus  separated  in  1847  hy  Endlicher  from  Taxodium,  and 
retained  as  separate  by  Parlatore,  Eichler,  and  others.  Bentham 
and  Hooker,  however,  follow  Bronguiart  and  include  it  in 
Taxodium.  It  differs  from  that  genus,  however,  in  the  tristichous 
or  spiral,  not  distichous,  arrangement  of  the  deciduous  foliage,  and 
in  the  ovoid  winged  seed.  The  subglobose  male  flowers  are  on 
the  ends  of  the  lateral  branches ;  anthers  3-4,  globose.  The  female 
flowers  are  club-shaped,  tapering  at  the  base ;  the  uppermost  leaves 
appressed,  imbricate,  passing  gradually  into  the  bracts,  which 
latter  are  almost  entirely  ooncrescent  with  the  lobulate  scale. 
The  winged  seed  is  usually  described  as  erect,  but  it  is  certainly 
pendulous,  being  enclosed  within  a  cavity  at  the  upper  part  of 
the  scale. 

The  species  requires  further  investigation  in  the  fresh  condition. 
The  only  recent  species  is  a  native  of  China ;  but  others  existed  in 
the  Miocene  period  in  Central  Europe,  G-reenland,  &c. 

Cbtptohebia. 

Pounded  by  D.  Don  in  1839,  this  genus  has  met  with  general 
acceptance.  The  foliage  is  arranged  spirally,  heteromorpbous  ; 
the  adult  leaves  are  markedly  "  decurrent."  The  male  flowers 
are  crowded  in  axillary  spikes  at  the  ends  of  the  branches,  with 
no  intermediate  leaves  between  the  leaves  and  the  anther-scales. 
Stamens  spiral,  .connective  pointed,  with  3-5  globose  anther- 
lobes;  pollen-grains  simple.  The  globular  female  cones  are  on 
the  ends  of  the  shoots,  and  ripen  in  the  first  year.  The  bracts 
are  concrescent  for  the  greater  part  of  their  length,  leaving  the 
pointed  extremity  free  and  recurved.  The  scales  of  the  ripe  cone 
spread  horizontally  at  the  base,  and  are  wedge-shaped,  obovate, 
thickened  at  the  extremity  and  more  or  less  deeply  divided  into 
sharply  pointed  lobes.  Seeds  3-5  to  each  scale,  erect,  with  a 
narrow  wing.  Cotyledons  2-3,  linear  or  oblong,  stomatiferous 
on  the  upper  surface.    Plumule  with  three  longitudinal  furrows. 

The  cones  frequently  exhibit  median  prolification,  owing  to 
the  recurrence  of  growth  at  the  apex  after  the  formation  of  the 
seed-scales. 

The  only  known  species  is  Japanese* 
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TAXOBimr. 

The  establisbment  of  ibis  genus  dates  from  the  time  of  L.  C. 
Sichard  (1810).  Preyious  to  that  time  the  species  were  included 
under  Oupresms.  The  deciduous  foliage,  very  numerous  panicled 
male  flowers,  and  the  spirally  arranged  cone-scales  amply  suffice 
to  distinguish  it.  The  anther-lobes  are  globose.  The  female 
cones  are  globular  or  oblong,  the  bracts  nearly  entirely  con- 
crescent  with  the  thick  coriaceous  peltate  scales,  the  stalk-like 
base  of  which  springs  at  right  angles  from  the  axis  of  the  cone. 
The  lobulate  extremity  of  the  scale  projects  beyond  the  apex  of 
the  bract.  The  erect  seeds  are  two  to  each  scale,  triangular, 
with  very  narrow  wings  at  the  angles.  The  leaves  are  heterotaxic 
— being  sometimes  distichous,  at  other  times  tristichous  on  the 
same  branch,  and  varying  also  in  size  and  form. 

The  roots  are  remarkable  for  the  curious  woody  projections 
which  they  throw  up ;  the  nature  and  the  purpose  of  these 
formations  are  still  matters  of  controversy. 

The  hypocotyl  has  a  thick  cellular  cortex  traversed,  just  out- 
side the  pericycle,  by  a  ring  of  air-passages  of  large  diameter. 
The  woody  bundle  has,  on  section,  the  shape  of  a  7-pointed 
star  with  pith  in  the  centre  surrounded  by  seven  masses  of  xylem» 
outside  of  which  is  a  thin  layer  of  phloem-cells.  No  resin-canals 
are  visible. 

The  cotyledons  are  three-sided,  with  the  midrib  prominent 
above.    There  is  no  hypoderm  and  no  palisade,  and  the  xjlem 
and  phloem  form  one  undivided  mass  surrounded  by  an  imper 
fectly-developed  endoderm. 

The  species  are  natives  of  the  Southern  States  of  North 
America  and  of  Mexico.  In  the  Miocene  period  they  spread  over 
Central  Europe,  Spitzbergen,  and  G-reenland. 

Tribusin.  AEAUCARINE^. 
( AraucariesBy  Benth.  et  Hook.) 

Anthers  loculi  plerumque  penduli  liberi.    Strobili  squame  spirahter 
dispoflitaa  specie  simplicet,  bractese  videlicet  valde  evolutse,  squamie  ovuli- 
fene  autem  imperfecte  contexts  eztus  inconspicuie.    Semina  libera  vel 
cum  sqaamis  concrescentia  pendula. 
Monoiea. 

Semina  3  pendula  hbera   16.  Cunninghamia. 

Semina  solitaria  libera 17*  Agathis. 
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Dioica. 

Semina  solitaria  cum    squamis    concres- 

centia 18.  Araucaria. 

CuiHiairGHAMiA. 

A  genuB  founded  by  Eobert  Brown  in  1826  upon  a  solitary 
Chinese  species.  The  synonym  Belli  of  Salisbury  is  earlier, 
Trans.  Linn.  Soc.  riii.  p.  315  (1807),  and  strictly  should  have 
precedence,  but,  owing  to  the  similarity  with  BelliSy  it  has 
never  been  taken  up,  and  it  would  be  productive  of  unnecessary 
confusion  to  adopt  it  now.  A  still  earlier  name  is  Finns 
lanceolata. 

The  lanceolate  leaves  are  spirally  arranged  and  uniform,  the 
male  flowers  in  terminal  umbellate  spikes.  The  anther-crest  is 
serrulate,  bearing  three  free  pendulous  anther-lobes.  The 
female  cones  are  aggregated  or  solitary  on  the  ends  of  the 
branches ;  the  bracts  spirally  arranged,  wholly  confluent  with  the 
seed-scale,  which  is  reduced  to  a  mere  cellular  projection,  vdth 
no  vascular  connection  between  the  central  bundle  of  the  bract, 
at  least  in  the  first  instance.  Prom  this  placental  process  hang 
three  compressed  seeds,  each  with  a  membranous  wing.  The 
attachment  of  the  seed  to  the  placental  process  or  '*  lamina 
ovulifera  "  is  very  like  what  happens  in  the  macrospore  of  Isoetes, 

The  anatomical  conformation  of  the  bract  is  essentially  the 
same  as  in  Conifers  generally ;  and  as  the  bracts  are  in  contin- 
uous series  with  the  leaves,  the  cones  of  Cunninghamia^  like 
those  of  Agathii  and  of  Araucaria^  are  mainly  composed  of  bracts, 
the  true  fruit-scnle  being  reduced  to  a  minimum  (see  Dickson, 
Edinburgh  New  Philosoph.  Journal,  vol.  xiv.  pt.  4,  1861).  In 
the  leaves  of  Cunninghamia  there  is  well-marked  palisade- 
tissue,  but  in  the  bracts  this  is  replaced  by  ordinary  parenchyma 
traversed  by  five  resin-canals.  The  structure  of  the  placental 
outgrowth  seems  to  be  exclusiyely  cellular,  at  least  for  a  con- 
siderable period. 

AOATHIS. 

Brumphius's  name  of  Bammara  has,  as  pointed  out  by  Bentham, 
no  real  claim  to  precedence,  hence  Salisbury's  name  of  Agathis 
(1807)  is  the  one  adopted  in  the  'Genera  Plantarum/  The  species 
are  lofty  trees  with  thick  leaves  spirally  arranged.  The  male 
flowers  are  catkin-like,  sessile  or  stipitate,  axillary  or  super- 
axillary.    The  stamens  are  placed  in  a  spiral  series  continuous 
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with  a  number  of  perular  scales,  each  stamen  dilated  at  the  top 
into  a  shield-shaped  connective  from  the  edge  of  which  hang 
three  op  more  anther-cells.  The  female  flowers  are  globose, 
their  scales  spirally  arranged,  continuous  with  depauperate  leaves 
at  the  base,  and  bearing  no  trace  of  their  composite  nature  ex- 
ternally. Seed  solitary,  pendulous,  with  a  single  wing  directed 
more  or  less  horizontally  to  one  side,  in  one  instance  I  have  seen 
two  equal  wings  to  the  seed.  As  in  Gunninghamia^  the  bract 
appears  to  form  the  greater  mass  of  the  fruit-scale,  the  ovu- 
liferouB  portion  being  marked  internally  only  by  a  thin  placental 
line  from  which  the  seed  hangs.  Cotyledons  two,  leafy. 
Resin-canals  exist  in  the  secondary  liber  only  {Benault), 
The  recent  species  are  of  Southern  type,  occurring  in  Australia, 
New  Zealand,  some  of  the  Pacific  islands,  as  well  as  in  Brazil 
and  Chile. 

Cones  referable  to  this  genus  occur  in  the  Cretaceous  rocks. 

Abaucasia. 

In  1789  Jussieu  proposed  the  establishment  of  this  genus, 
which  has  been  generally  accepted,  although  by  some  its  sections 
have  been  considered  as  distinct  genera.  In  the  young  state  the 
foliage  is  in  some  species  heteromorphic ;  in  the  adult  condition 
the  leaves  are  arranged  spirally,  sometimes  broad,  in  other  species 
linear ;  its  flowers  are  usually  dioecious,  the  males  in  terminal, 
catkin-like  masses  solitary  or  fasciculate.  Anthers  numerous, 
with  a  prolonged  connective  from  which  hang  6-8  linear  anther- 
cells.  Female  flowers  terminal,  the  scales  spirally  arranged  in 
continuous  series  with  the  leaves;  the  seed-scale  usually  not 
obviously  distinguishable  from  the  bract  except  by  the  aid  of 
the  microscope.  Ovule  solitary,  pendulous,  testa  ultimately 
confluent  with  the  scale.  Cotyledons  2-4,  epi-  or  hypogeal ;  tigel- 
lum  cylindric  or  tuberous. 

The  genus  is  divided  into  sections  according  to  the  epi-  or 
hypogeal  mode  of  germination,  the  formation  or  otherwise  of  a 
tuberous  tigellum,  &c.  • 

Yan  Tieghem  notes  the  presence  of  a  resin-canal  outside  the 
phloem  in  the  pericycle  of  the  root — a  character  which  this  genus 
shares  with  AgathU  and  Stachgcarpus  (see  the  latter  genus). 

*  See  Heckel,  ''Sur  la  germination  des  Graines  d^Arauoaria  Bidwillii  et 
A.  brasiliefms/*  Oomptea  Bendua  de  TAcad.  des  Sdenoes,  Deo.  7,  1891,  and 
Blanchard,  in  '  BeTue  Horticole/  July  1892,  p.  276. 
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Besin-canala  are  present  in  the  secondary  liber.  However 
cbaracteristic  these  appearances  may  be  they  are  ill-suited  to 
the  requirements  of  sjstematists  and,  indeed,  are  for  the  most 
part  not  available. 

The  species  are  natives  of  Australia,  Brazil,  and  some  of  the 
South  Sea  Islands.  Numerous  allied  forms  are  found  in  a  fossil 
condition  from  the  Carboniferous  strata  through  the  Oolitic  and 
Miocene  periods,  showing  the  type  to  be  one  of  great  antiquity 
and  simplicity  of  organization,  unless,  on  the  contrary,  the 
almost  complete  fusion  of  bract  and  seed-scale  and  the  relative 
insignificance  of  the  latter  are  to  be  taken  as  evidences  of  higher 
organization. 


Tribus  IV.  ABIETINE^,  Benth.  et  Hook,  iii.  p.  423. 

Strobili  feminei  squamae  spiraliter  dispositse  manifeste  duplices,  e  bracteis 
plus  minusve  Uberis  et  e  sporophyllis  seu  squamis  seminiferis  constantes. 
Semina  2  inveraa  libera. 

*  Folia  pro  maxima  parte  homomorpha. 

Folia  plana  ad  basin  pulvinatim  incrassata  puUinis 

decurrentibus  Subtribus  I.  P  i  c  B  a. 

Foha  petiolata  a  canali  resinifero  centrali  soli- 
tana  percursa;  amenta  strobiUque  parvi. .     19.  Tsuga. 
Folia  sessilia  angulata  vel  plana,  canalibus  resin- 
iferis  duobus  lateralibus  vel  nullis ;  amenta 

strobilique  majusculi 20.  Picea. 

Folia  ad  basin  hand  pulvinatim  incrassata. 
Bami  dimorphi  alii  elongati  foliis  sparsis,  alii 

contracti  foUis  fasdculatis Subtribus  II.  L  a  r  i  c  b  a. 

Folia  persistentia 21.  Cbdrus. 

Folia  decidua. 
Flores  masculi  solitarii  amentiformes  ....     22.  Labix. 
Flores  masculi  umbellatim  aggregati   ....     23.  Psbudolabix. 
Bami  necnon  folia  sparsa  homomorphi. 

Subtribus  III.  S  a  p  i  n  b  ^. 

Flores  masculi  umbellati 24.  Kbtblbbbia. 

Flores  masculi  solitarii  vel  racemosi. 
Strobili  maturi  squamae  ab  axi  secedentes.    25.  Abies. 
Strobili  maturi  squamae  persistentes   ....     26.  Pseudotsuga. 

**  Folia  manifeste  dimorpha,  primaria  sparsa, 

secondaria  fasciculata  Subtribus  lY .   P  i  k  b  ^. 

27.  Pin  us. 


Digitized  by 


Google 


28  MR.  M.  T.  MABTEBS  ON  THB 

TSUGA. 

The  Hemlock  Spruces  were  originally  comprised  under  Finns. 
Link  included  them  under  Ficea^  others  placed  them  under  Ahies, 
Carri^re  established  them  as  a  separate  genus,  in  which  he  was 
followed  by  Engelmann.  The  branchlets  are  marked  with  the 
slightly  prominent  pulvini  at  the  base  of  the  leaves,  the  leaves 
themselves  being  apparently  2-ranked,  mostly  uniform  in  cha- 
racter, with  a  distinct  stalk  mostly  appressed  to  the  branch,  flat, 
with  a  solitary  resin-canal  in  the  centre  of  the  leaf  between  the 
midrib  and  the  epidermis,  and  nearly,  if  not  quite,  in  contact  with 
both  as  in  Torreya.  The  male  flowers  are  stipitate,  axillary,  sub- 
globose,  and  surrounded  at  the  base  with  small  perular  scales. 
The  anthers  have  a  short  spur-like  or  knob-like  projection  at  the 
base,  and  open  transversely.  The  pollen-cells  are  globose.  The 
female  cones  are  small,  terminal,  pendulous,  with  persistent  scales 
and  inconspicuous  or  concealed  bracts.  The  winged  seeds  are 
very  small.  The  cotyledons  are  3-5,  linear-oblong,  with  stomates 
on  the  upper  surface.  The  primary  leaves  are  similar  to  the 
cotyledons  and  alternate  with  them,  but  with  stomata  on  the 
lower  surface. 

The  genus  is  very  nearly  allied  to  Picea^  but  the  habit,  the 
leaf-structure,  which  is  quite  peculiar,  and  the  floral  characters 
combine  to  constitute  a  distinct  group.  By  Lemmon  and  other 
authors  the  Calif  ornian  T,  Pattoniana,  which  differs  in  the  arrange- 
ment of  the  leaves  from  the  other  species,  has  been  made  the 
representative  of  a  distinct  genus,  Seuperopeuke,  Van  Tieghem 
(Bull.  Soc.  Bot.  France,  1891,  p.  414)  supports  the  separation 
on  anatomical  grounds,  showing  that  the  midrib  is  prominent, 
not  silicate,  on  the  upper  surface,  the  stomates  on  both  surfaces 
instead  of  on  one  only,  the  resin- canal  separated  from  the  peri- 
cycle  by  a  few  cells  instead  of  being  in  contact  with  it  as  in 
T8uga,  Tsuga  proper  and  the  section  Sesperopeuke  have,  ac- 
cording to  Van  Tieghem,  a  central  resin-canal  in  the  pith  of  the 
root  (Bull.  Soc.  Bot.  France,  1891,  p.  406). 

The  species  are  distributed  in  North-western  and  in  North- 
eastern America,  the  Himalayas,  China  and  Japan. 

PiCEA,  Link. 
This  includes  the  Spruce-firs>  which  are  now,  by  almost  uni- 
versal consent,  called  by  this  generic  name  unless  perhaps  in 
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English  gardens,  wherein  D.  Don's  plan  of  caUing  the  Silver  Firs 
JPicea  and  the  Spruces  Abies  is  still  followed.  As  the  precise 
application  of  the  classical  words  is  a  matter  of  controversy, 
there  is  not,  except  for  the  sake  of  uniformity,  much  preference 
either  way*.  The  genus  Picea  as  here  understood  consists  of 
trees  with  angular  or  flat  leaves  springing  from  well-marked 
pulvini.  The  stipitate  male  flowers  are  axillary  or  terminal, 
the  stipes  surrounded  by  perul®.  The  connective  of  the  anther 
is  prolonged  into  a  rounded  toothed  crest,  the  cells  dehiscing 
lengthwise;  pollen  as  in  Pinus.  The  female  cones  are  at  the 
ends  of  the  branches,  erect,  or  generally  ultimately  pendulous. 
Seed-scales  persistent,  always  longer  than  the  bracts;  seeds 
without  resin-yesicles.  The  direction  of  the  cones  yaries 
according  to  age,  and  but  little  stress  can  be  laid  upon  it  as  a 
distinguishing  characteristic.  The  cotyledons  vary  from  6-15  in 
number,  are  d-sided,  and,  like  the  primary  leaves,  are  toothed  at 
the  edges. 

The  genus  is  marked  out  into  two  sections  by  the  nature  of 
the  leayes,  which  in  the  true  Spruces,  §  Genuince  of  Link,  are 
tetragonal  and  with  uniform  parenchyma ;  while  in  the  §  Behis- 
centes  of  link  (which  is  nearly  equiyalent  to  the  later  pub- 
lished §  Omorica  of  Willkomm)  the  leaves  are  more  flattened, 
less  distinctly  tetragonal,  and  with  palisade-cells  and  stomata 
on  the  upper  portion  of  the  leaf.  This  last  section  includes  a 
North-west  American  species,  two  or  three  Japanese  species,  and 
one  lately  discovered  in  Servia,  P.  Omorica,  which  Wettsteint 
considers  may  be  a  survival  from  the  Tertiary  period.  The  leaf- 
structure  of  this  species  is  different  from  the  Japanese  and 
North-west  American  species  with  which  it  has  been  sought  to 
associate  it.  It  has  no  palisade-tissue,  and  the  resin-canal  is 
on  the  phloem  side  of  the  leaf. 

*  **  Pioeam  Tooayi  cum  antiquissimis  Botanids  omnibus  prater  Dodonfeum. 
HoDO  Linnseus  seoutuB  Abietem  Tocavit  Nomen  Linneanum  non  mutarem  nisi 
Du  Boi  et  Pottius  initium  fecissent,  quoe  multi  alii  seouti  sunt,  ita  ut  par  sit 
ratio  quos  sequi  velles." — Link,  Abiet.  Hort.  Berol.  Cult,  in  Linnaea,  zy.  p.  517 
(1S41).  See  also  Jas.  Backhouse  in  '  Gardeners'  Chronicle,'  Nov.  27,  1886,  in 
which  the  question  is  ablj  discussed ;  the  writer,  whose  opinion  is  entitled  to 
most  respectful  consideration,  arguing  that  Linnaeus  was  correct  in  his  identi- 
fication of  the  classical  plant,  and  that  his  nomenclature  should  in  consequence 
be  followed. 

t  Wettstein, "  Die  Omorika  Fichte,"  Sitsber.  d.  Akad.  d.  Wissenschaft  in 
Wien,  Bd.  io.  56,  Taf.  5. 


Digitized  by 


Google 


80  BB.  M.  T.  MA8TEB8  ON  THIS 

Besia-canals  occur  in  the  wood  of  the  yarious  species  of  Ace^z, 
but  they  are  absent  in  that  o^  Abies.  The  old  bark,  too,  according 
to  Schacht,  has  masses  of  sclerous  cells  dispersed  throughout  it. 

From  anatomical  reasons  only,  Bertrand  includes  with  JPicea  the 
Fseudotsuga  (Douglas  Fir)  and  the  Tgugas  (Hemlock  Spruces). 

The  geographical  distribution  of  the  Spruces  is  nearly  the 
same  as  that  of  the  species  of  Pinut  (see  p.  38) ;  but  none  have 
yet  been  found  in  the  Tropics,  OTen  on  the  mountains.  Traces 
of  the  foliage  and  cones  are  found  in  beds  of  th«  Miocene  period 
and  in  amber. 

Cedbus. 

The  Cedars,  at  least  that  representative  of  the  genus  which 
has  its  home  on  the  slopes  of  Lebanon,  has  been  distinguished 
from  the  earliest  times.  In  a  technical  sense,  however,  the 
genus  Cedrus  does  not  go  further  back  than  the  date  of  Loudon's 
'Arboretum  * !,  the  Cedrus  of  Miller  (1733)  being  referable  to 
Smetenia, 

By  various  authors  the  Cedars  have  been  included  under 
Abies,  Laris,  or  Pinus ;  but  the  characters  of  the  foh'age  separate 
them  from  either  of  those  genera,  as  do  the  male  flowers,  which 
are  solitary  on  the  ends  of  the  shortened  branches  or  "  spurs." 
The  anthers  have  a  lacerated  connectival  crest,  and  their  two 
cells  open  lengthwise.  The  poUen^^ells  are  globose,  or  somewhat 
bilobed  from  the  presence  of  a  broad  central  band,  but  are 
destitute  of  the  winged  appendages  seen  in  the  pollen  of  Pinus* 
The  cones  are  erect,  their  scales  are  like  those  of  Abies.^  but  per- 
sist longer,  and  do  not  leave  a  central  core  or  axis  after  the  scales 
have  fallen.  The  bracts  are  shorter  than  the  scales.  The  seeds 
have  large  hatchet-shaped  wings.  The  cotyledons  are  about  9 
in  number,  somewhat  3-sided.  The  primary  leaves  are  scattered 
(not  tufted),  somewhat  cylindric ;  and  each  springs  from  a 
thickened  base,  somewhat  as  in  Picea,  Stomata  occur  on  all 
sides. 

In  the  hypocotyl  of  Cedrus  Deodara  there  is  a  cellular  cortex, 
and  within  the  pericycle  are  four  masses  of  xylem  on  the  outside 
of  a  central  pith,  and  alternating  with  a  corresponding  number 
of  groups  of  phloem.  In  the  root  the  xylem  forms  a  trian- 
gular mass  in  the  centre  without  any  pith,  but  with  three  phloem 
masses  outside. 

The  leaf-structure  is  the  same  in  all  the  forms.    Beneath  the 
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epiderm  is  a  doable  layer  of  hypo*  or  exoderm  surrounding  the 
mesopbyll,  which  consists  of  uniform  parenchyma  destitute  of 
palisade-cells ;  but  the  lining  of  the  cells  is  sinuous,  as  in  Pinu$, 
The  endoderm  is  well  marked,  and  the  fibre- vascular  bundle 
single.  The  two  resin-canals  are  in  contact  with  the  lower 
epiderm.  According  to  Yan  Tieghem,  a  central  resin-canal 
occurs  in  the  pith  of  the  root. 

A  peculiarity  observed  in  the  Deodar  may  be  mentioned  with 
a  view  of  ascertaining  its  constancy  or  otherwise,  viz.,  the  disar- 
ticulation that  takes  place  between  the  top  of  the  filament  and 
the  base  of  the  anther,  so  that  when  the  former  falls  off  the  axis 
of  the  male  spike  is  left  with  little  projecting  pegs,  which  are 
the  remains  of  the  filaments. 

The  species  occur  in  the  Atlas  Mountains  of  Algiers,  the 
mountains  of  Lebanon,  the  Gilician  Taurus,  Cyprus,  and  in  the 
Himalayas  and  Tibet.  Sir  Joseph  Hooker  considers  that  the 
so-called  species  are  geographical  varieties  derived  firom  a  common 
stock  (Natural  History  Eeview,  January  1862). 

Cones  referable  to  this  genus  have  been  met  with  in  the  Lower 
Greensand  beds  of  the  Isle  of  Wight. 

Labiz. 

The  Larches  have  been  distinguished  from  time  immemorial ; 
but  botanically  they  have  been  included  under  Pinui  or  Abies. 
The  genus  Larix  was  mentioned  by  Toumefort  in  1700,  and 
was  adopted  by  Haller,  Linnseus,  Miller,  Salisbury,  and  others. 
The  resemblance  to  the  Cedars  is  striking ;  but  in  the  Larches 
the  foliage  is  deciduous,  the  male  flowers  are  sessile  along  the 
lateral  branches  (of  the  previous  year's  growth),  the  bracts  are 
longer  and  more  conspicuous  in  the  young  state.  The  anthers 
have  a  sharply  pointed  connective,  and  open  lengthwise.  The 
pollen-cells  are  globose.  The  cones  are  at  first  nearly  horizontal, 
afterwards  assurgent ;  their  scales  spring  from  the  axis  at  right 
angles,  and  are  then  bent  upwards,  as  may  be  seen  in  longitu- 
dinal section.  In  the  young  state  the  seed-scale  is  stipitate  and 
quite  separate  from  the  bract  springing  from  the  axis  above  it. 

The  cotyledons  are  6,  entire.  The  primordial  leaves  are  flat, 
pulvinate  at  the  base,  stomatiferous  on  the  lower  surface,  and 
usually  much  shorter  than  the  cotyledons.  The  leaves  have  a 
double  layer  of  hypoderm,  uniform  parenchyma,  a  single  flbro- 
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vascular  bundle,  surrounded  by  endoderm,  and  two  resin-canals 
near  to  the  epidermis  on  the  lower  surface. 

Van  Tieghem  describes  the  young  root  as  having  a  resin- 
canal  in  the  pericycle  opposite  each  mass  of  xylem,  as  also  in 
Pseudotsu^a,  Picea,  and  Pinm  (Bull.  Soc.  Bot.  France,  1891, 
p.  415).  Eesin-canals  also  occur  in  the  cortex  and  in  the 
secondary  wood.  The  medullary  rays  have  no  pits,  and  isolated 
sclerous  cells  occur  in  the  old  bark  (Schacht). 

The  species  are  distributed  over  the  northern  hemispheres  of 
both  continents,  and  fossil  remains  are  found  in  Central  Europe 
in  the  beds  of  Miocene  age. 

PSEUnOLASIX. 

This  genus  was  established  in  1848  by  Gordon  in  his '  Pinetum,' 
the  only  representative  being  a  singular  Chinese  tree  with  deci- 
duous leaves  in  tufts,  like  those  of  the  Larch.  Some  hesitation 
was  felt  as  to  the  acceptance  of  this  as  a  distinct  genus ;  but  now 
that  the  male  flowers  are  known,  there  is  no  longer  any  ground 
for  doubt.  (See  Masters  in  Journ.  Linn.  Soc,  Bot.  voL  xxii. 
tabb.  9, 10.) 

The  male  flowers  are  catkin-like,  stipitate,  pendulous,  and 
borne  in  umbels  on  the  apex  of  short  thick  branches  or  "  spurs." 
The  connective  is  prolonged  into  two  sharp  points,  the  two 
anther-lobes  open  lengthwise,  and  the  pollen-grains  are  winged, 
as  in  Pinusj  and  very  different  from  the  simple  pollen  of  Larix. 
The  wing  of  the  seed  is  obliquely  lanceolate.  I  have  not  seen  the 
process  of  germination.  The  distinctive  criteria  afforded  by  the 
external  anatomy  are  supported  by  the  differences  in  anatomical 
structure.  The  epidermis  is  papular.  The  bypoderm  is  disconti- 
nuous, the  palisade-cells  developed.  The  fibro-vascular  bundle 
is  divided  and  surrounded  by  the  endoderm.  Very  large  stereome- 
cells  occur  between  the  two  divisions  of  the  bundle.  The  resin- 
canals  are  four  in  number  and  subepidermal — two  lateral,  two 
median.  Van  Tieghem  •  also  indicates  the  existence  of  a  single 
resin-canal  in  the  centre  of  the  young  root,  as  in  Ahieg^  Keteleeria, 
CedruSy  Sesperopeuke,  and  Tsu^a.  The  bract  and  scale  are 
confluent  at  the  base ;  but  the  vascular  bundles  which  enter  the 
scale  are  quite  distinct  from  those  which  enter  the  bract. 

*  Tan  Tieghem,  Bull  Soc.  Bot.  France,  1891,  p.  413. 
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Eeteleebia. 

This  genus  was  proposed  bj  Carri^re  in  the  *  Bevae  Horticole,' 
1866,  p.  449,  for  the  reception  of  the  tree  more  generaUj  known 
as  Abies  Fortunei.    The  history  of  this  remarkable  tree,  up  to 

1886,  was  stimmarized  by  myself  in  a  paper  published  in  the 
Journal  of  this  Society,  Bot.  toI.  xxii.  p.  197.  I  then,  like  most 
of  my  predecessors,  considered  it  a  peculiar  species  of  Abies.    In 

1887,  however,  Professor  Pirotta,  of  Eome,  had  an  opportunity  of 
examining  the  male  flowers,  some  of  which  be  kindly  com- 
municated to  me.  The  Italian  pfofessor  came  to  the  conclusion 
from  this  new  evidence  that  Carri^re's  genus  Keteleeria  should 
be  maintained  as  distinct  from  Abies  *, 

In  addition  to  the  other  remarkable  characteristics,  such  as  the 
prominence  of  the  midrib  on  the  upper  surface  of  the  leaf,  the 
male  flowers  were  now  seen  to  be  in  umbellate  groups,  quite 
unlike  the  solitary  arrangement  in  Abies  or  JPicea,  Singularly 
enough  this  arrangement  of  the  male  flowers  is  met;  with  also  in 
Pseudolaria  Kcempferiy  also  an  anomalous  species,  in  Cunning- 
Jiamia  and  in  OinkgOy  all  Chinese  or  Japanese  plants.  The 
anthers  of  Keteleeria  dehisce  transversely  as  in  Abies,  and  the 
pollen-grains  are  of  the  same  shape  as  in  that  genus. 

The  mode  of  germination  of  K.  Davidiana,  which  I  had  the 
opportunity  of  examining  at  Kew  in  1889,  is  unlike  that  of  any 
species  of  Abies  or  Ficea,  and  more  closely  resembles  that  of 
Fodocarpus.  The  seedling  plant  is  provided  with  two  linear 
cotyledons  as  in  that  genus,  whilst  the  resemblance  of  the  adult 
folii^e  to  that  of  Fodocarpus  has  been  frequently  noticed. 

Prom  anatomical  reasons  chiefly,  Bertrand,  Ann.  Sc.  Nat.  s^r. 
V.  XX.  (1874)  p.  87,  described  a  second  Chinese  species  as  Fseudo- 
tsuga  Davidiana  t.  This  is  the  plant  whose  mode  of  germination 
has  just  been  alluded  to.  Franchet,  in  the  *  Nouvelles  Archives 
du  Museum,'  s^r.  II.  1884, 1. 13,  gave  a  fuller  and  more  complete 
account  of  the  same  species  under  the  name  of  Abies  Davidiana. 

*  Pirotta,  ''Sulla  structura  anatomica  della  Keteleeria  Fortunei**  Ann. 
B.  Istitut  di  Boma,  vol.  iv.  p.  200. 

t  It  is  worthy  of  note  that  Bertrand  gives  the  name  Pseudotattga  to  a  sub- 
genuB  of  PiceOf  but,  nevertheless,  he  employs  the  subgeneric  name  in  such  a  way 
as  to  induce  the  reader  to  consider  it  of  generic  value. 

UNIT.  JOUEN. — BOTAHT,  VOL.  XXX.  D 
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He  also  published  excellent  illnstrations  of  the  cone  and  of  the 
foliage.  Franchet  remarks  that  this  species  bridges  over  the 
difference  between  the  Piceas  or  Spruces,  and  the  Tsugas  or 
Hemlocks.  The  leaf-structure,  however,  as  described  by  Van 
Tieghem,  in  the  '  Bulletin  de  la  Soci^t^  de  Botanique  de  France,' 
1891,  p.  412,  by  Bertrand,  in  Ann.  Sc.  Nat.  s4r.  V.  xx.  (1874), 
and  by  myself  in  the  *  Gardeners'  Chronicle,'  in  1884,  March  15, 
p.  348,  and  in  1887,  April  9  (Abies  Davidiana\  by  no  means 
corresponds  with  the  structure  either  of  Picea  or  of  Tzuga^  but 
is  much  more  like,  though  not  quite  identical  with,  that  of  Abies. 
This  is  one  of  the  genera  mentioned  by  Van  Tieghem  as  possessing 
a  resin-canal  in  the  centre  of  the  pith  of  the  root.  In  addition 
to  Keteleeria  Davidiana,  M.  Franchet  describes  and  figures  a 
second  species  which  he  calls  Pseudotsuga  saoroy  but  this  appears 
too  closely  allied  to  A.  Davidiana  to  merit  a  separate  name. 
Other  species  of  the  genus  Keteleeria  are  represented  in  the 
Kew  Herbarium  by  a  specimen  from  the  Hong  Kong  Botanic 
Garden  (Ford,  386 !),  and  by  one  collected  by  the  Hev.  E.  Faber 
near  the  summit  of  Omei,  Szechuan,  and  possibly  by  still  another 
from  Dr.  Henry. 

Abies. 

A  classical  name  taken  up  by  Tournefort  and  adopted  by 
Linn®us  (1737).  Great  confusion  has  arisen  from  the  different 
senses  in  which  the  names  Abies  and  Picea  have  been  employed 
by  modem  writers  ;  it  is,  however,  unnecessary  to  occupy 
space  here  with  the  discussion  of  this  matter.  Following  Link, 
Beutham  and  Hooker  and  almost  all  European  and  American 
botanists  now  make  AMes  to  include  the  Silver  Firs,  while  Picea 
comprises  the  Spruces.  The  contrary  custom  is  followed  almost 
exclusively  by  English  nurserymen,  who  have  retained  the 
arrangement  proposed  by  D.  Don,  Loudon,  and  Gordon.  The 
matter  is  referred  to  under  the  head  of  Picea  (p.  28)  and  need 
not  be  further  alluded  to  here. 

AbieSi  in  the  sense  limited  by  Link  and  adopted  by  most 
modern  authorities,  comprises  Abietinea  with  flat,  spreading 
leaves  which,  in  falliiJkg  from  the  stem,  leave  circular  scars  with 
scarcely  any  swelling  or  pulvinus  at  the  base.  The  male 
flowers  are  catkin-like,  oval,  or  cylindrical,  slightly  stalked,  the 
stalk  surrounded  at  the  base  by  perular  scales.     The  anthers 
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dehisce  transverselj,  and  liave  a  knobbed  connective.  The  pollen- 
cells  resemble  those  of  Finus.  The  ripe  female  cones  are  erect, 
the  bracts  at  first  longer  than  the  scales,  which  latter,  when  ripe, 
fall  away  with  the  seeds  from  the  central  axis  or  core,  which  re- 
mains on  the  branch  erect  and  bare  long  after  the  scales  have 
fallen.  To  some  of  these  characters  there  are  occasional  excep- 
tions, but  on  the  whole  the  genus  is  well  marked. 

A  section  of  a  young  rootlet  of  Ahieg  Finsapo  shows  no  hypo- 
derm,  but  a  thick  cortex  limited  by  an  endoderm,  a  circular 
pericycle  enclosing  a  central  triangular  mass  with  xylem  at  the 
angles  and  phloem  in  the  intervals.  In  the  centre  is  a  central 
resin-canal. 

In  the  hypocotyl  the  section  of  the  bundle  is  circular,  the 
xylem,  in  the  form  of  a  ring,  with  disconnected  masses  of  phloem 
outside.    No  resin-canal  is  apparent  in  the  central  pith. 

The  cotyledons  of  A,  Finsapo  have  the  midrib  prominent 
on  the  upper  surface,  no  hypoderm^  a  single  bundle  with  a 
circular  section  and  of  the  usual  construction.  The  resin-' 
canals  are  in  the  lower  parenchyma  of  the  cotjledon  near  the 
epiderm. 

The  stracture  of  the  adult  leayes  is  well  known.  For  syste-t 
matic  purposes  the  relative  position  of  the  resin-canals  is  the 
most  important  point,  their  position  being  either  close  to  the 
epiderm,  or  in  the  substance  of  the  leaf-cortex,  or  close  to  the 
pericycle.  The  existence  and  degree  of  development  of  the 
hypo-  or  exoderm  is  by  no  means  so  useful,  being  dependent  on 
local  conditions. 

The  species  of  Ahies  have,  broadly  speaking,  the  same  distri- 
bution as  those  of  the  genus  Finns  (see  pp.  37,  38),  but  do  not 
enter  the  Tropics  even  on  the  mountains.  The  genus  is  not 
represented  in  China,  and  only  one  species  occurs  in  Canada. 
Their  geological  distribution  also  seems  to  have  been  very  similar. 
One  species  is  recorded  from  the  Wealden. 


PsEirnoTsirGA. 

A  genus  established  by  Carri^re,  *  Traits  Q^n^ral  des  Coni- 
feres,'  6dit.  2,  p.  256  (1867),  to  include  the  noble  Douglas  Fir. 
Though  closely  allied  to  AUes  and  to  Ficea^  the  Douglas  Fir  does 
not  fit  in  well  with  those  or  any  of  the  other  established  genera. 
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The  male  flowers  resemble  those  of  Picea,  to  which  genus  there 
is  also  a  resemblance  in  the  pulviai  of  the  leaf.  It  differs  from 
Abies  in  the  anthers,  which  are  spurred  at  the  back  and  open 
longitudinally.  The  poUen-grains  are  large,  -g^  in.  diam., 
globular,  and  unproyided  with  air^acs.  The  female  cones  are  at 
first  erect,  afterwards  pendulous,  the  bracts  projecting  bejond 
the  scales,  and  markedly  3-lobed  at  the  free  end.  The  cone- 
scales  are  persistent  as  in  Picea,  The  seeds  have  no  resin- 
vesicles.  Cotyledons  5-7,  linear,  with  stomata  on  the  upper 
surface.  Primordial  leaves  of  the  same  form  as  the  cotyledons, 
but  only  about  half  the  length. 

The  wood  is  remarkable  for  the  spirally-marked  tracheids  that 
it  contains.  The  leaves  are  grooved  on  the  upper  surface,  possess 
a  broken  layer  of  hypoderm,  three  rows  of  palisade-cells,  sinuous 
cells  surrounding  a  single  fibro-vascular  bundle,  and  resin-canals 
on  the  under  surface  next  to  the  epiderm.  Stomata  occur  on  the 
lower  face  only.  In  the  var.  macrocarpa  the  form  of  the  leaf  is 
a  little  different,  and  in  the  mesophyll  occur  large,  branching, 
sclerous  cells,  which  I  have  not  observed  in  the  typical  form. 

In  the  young  root  I  find  a  cortex  with  no  exoderra,  a  central 
bundle,  elliptical  in  section,  with  masses  of  xylem  at  the  two 
ends  and  alternating  groups  of  phloem.  Besin-canals  exist  in  the 
cortex  close  to  the  xylem.  In  the  hypocotyl  there  is  a  thick 
cellular  cortex,  no  exoderm,  and  no  distinct  endoderm.  The 
bundle  consists  of  three  groups  of  xylem,  alternating  with  an 
equal  number  of  phloem-masses  and  surrounding  a  large-celled 
pith. 

The  cotyledons  show  the  midrib  prominent  on  the  upper  sur- 
face, an  epiderm,  no  hypoderm,  a  cellular  cortex  with  the  cells 
slightly  sinuous ;  a  cylindric  pericycle  with  an  undivided  mass  of 
xylem  resting  upon  a  corresponding  mass  of  phloem.  The  resin- 
canals  are  subepidermal. 

The  species  occurs  in  North-west  America,  from  Vancouver's 
Island  to  Southern  California,  extending  inland  to  the  Western 
slopes  of  the  Eocky  Mountains,  and  from  the  sea-level  to  an 
altitude  of  10,000  feet  in  the  mountains  of  Colorado  {Sargent). 
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Pnrtjs. 
A  genus  known  and  distdnguisbed  in  classical  times,  adopted 
by  Tournefort  (1700),  and  taken  up  by  Linnaeus  in  1737.  It 
has,  however,  been  understood  by  different  authors  in  widely 
different  senses,  Parlatore  eyen  going  so  far  as  to  comprise 
within  its  limits  not  only  the  Pines  proper,  but  also  the  Cedars, 
Larches,  Silver  Pirs,  and  Spruces,  in  fact  all  the  JJbietinecd.  A 
more  convenient  as  well  as  a  more  natural  arrangement  is  that 
adopted  by  Engelmann,  Bentham,  Eichler,  and  most  recent 
authors,  who  include  under  Finns  all  those  Ahietinem  with 
dimorphic  foliage  consisting  of  scattered  primordial  leaves  and 
of  secondary  or  foliage  leaves  arranged  in  fascicles  of  two,  three, 
or  five,  the  leaf-tufts  surrounded  at  the  base  by  imbricating 
perular  scales.  The  male  flowers  are  arranged  in  dosely-crowded 
spikes,  the  anthers  open  lengthwise  to  liberate  the  pollen-grains, 
which  have  two  membranous  wings  projecting  from  the  central 
globular  mass.  The  female  cones  ripen  in  the  second  year,  the 
constituent  scales  being  more  or  less  woody  and  persistent, 
while  the  bracts  are  inconspicuous  and  wholly  concealed  by  the 
scales.  The  cotyledons  are  numerous,  the  primordial  leases  of 
the  same  shape,  scattered,  and  each  finely  toothed  at  the  margin 
and  often  slightly  "decurrent"  at  the  base.  The  caulicle  is 
usually  well  marked,  cylindrical,  and  coloured.  The  internal 
structure  shows  a  thick  cellular  cortex  sometimes  penetrated  by 
resin-canals  (P.  Torreyana)  opposite  the  zylem,  which  latter 
forms  a  perfect  ring  surrounded  by  a  discontinuous  zone  of 
phloem.  In  the  centre  of  the  bundle  is  a  mass  of  pith.  In 
P.  intignia  the  structure  of  the  tigellum  is  quite  similar,  thus 
showing  an  intermediate  condition  between  that  of  root  and  of 
stem. 

The  root  of  P.  intignU  shows  a  cortex,  no  defined  endoderm,  a 
central  entire  mass  of  xylem  with  four  separate  masses  of  phloem 
on  the  outside.  Besin  passages  exist  between  the  groups  of 
phloem-cells.  The  cotyledons  vary  in  form  according  to  their 
number  and  the  way  in  which  they  are  packed,  but  their  structure 
is  similar  in  all  cases  and  shows  an  epiderm,  no  hypoderm,  a 
thick  cellular  cortex,  a  central  fibro-vascular  bundle  circular  or 
elliptic  in  section  with  ill-defined  endoderm,  a  crescentio  band  of 
phloem,  and  a  single  mass  of  xylem. 

The  primordial  leaves  (P.  Lamhertiana^  intignU^  pinea),  like 
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the  cotyledons,  show  a  simpler  and  less  differentiated  structure 
than  in  the  leaves.  There  is  no  hjpodcrm  and  there  are  no 
palisade-cells.  The  resin-canals  have  the  same  relative  position 
as  in  the  adult  leaves.  It  is  noteworthy  that  the  structure  of 
the  primordial  leaves  of  Pintts  presents  a  close  approximation  to 
that  of  the  4-sided  leaves  of  Picea^  but  these  have  well-marked 
hjpoderm. 

The  structure  of  the  adult  leaf  varies  slightly  in  different  species. 
Usually  there  is  a  well- developed  hypo-  or  exoderm,  sinuous 
parenchyma,  and  a  single  or  divided  fibro-vascular  bundle  ac- 
cording to  the  shape  of  the  leaf.  The  resin-canals  vary  in  position, 
being  in  some  species  close  to  the  epiderm,  in  some  close  to  the 
endoderm,  and  in  other  species  in  the  parenchyma  between  the 
two.  The  cells  of  the  parenchyma  are  usually  sinuous  in  outline, 
owing  to  the  intrusion  of  folds  of  the  cell-wall  into  the  cavity  of 
the  cell. 

Eesin-canals  exist  in  the  old  wood  as  well  as  in  the  cortical 
parenchyma. 

The  structure  of  the  cone-scale  with  its  double  fibro-vascular 
layer  is  well  known.  The  wing  of  the  seed  consists  of  wholly 
regular  rows  of  cubical  cells  with  undulating  outline. 

The  species  occur  in  the  northern  hemispheres  of  both  conti- 
nents on  the  mountains,  in  the  valleys,  and  by  the  sea-coast. 
Some  extend  even  into  the  Tropics,  the  West  Indies,  Malaya, 
and  the  Philippines.  The  genus  was  extensively  represented  in 
the  Miocene  period. 

Oeogbaphical  DisTBiBrTioir. 

In  the  accompanying  tables  (pp.  40, 41)  I  have  endeavoured  to 
show  the  main  features  of  the  geographical  distribution  of  the 
genera.  The  areas  I.  to  YI.  are  those  proposed  by  Sclater  and 
"Wallace  and  adopted  more  or  less  fully  by  most  modem  writers. 
The  23  "  tabulation  "  subarea8(p.  42)  are  taken  from  Clarke's  paper 
in  the  'Philosophical  Transactions';  but  instead  of  arranging 
them  in  linear  series  I  have  placed  them,  first  of  all,  in  a 
Northern  and  in  a  Southern  division,  and  then  side  by  side  from 
West  to  East,  as  they  would  be  in  a  map  on  Mercator's  projection. 

In  arctic  and  in  subarctic  America  a  very  few  species  extend 
across  the  continent,  but  for  the  most  part  the  species  to  the 
west  and  those  to  the  east  of  the  Bocky  Mountains,  though 
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cloeely  allied,  are  different.  The  two  series  converge  towards 
Mexico  and  Ooatemala,  and  with  this  group  also  the  West 
Indian  species  may  for  this  purpose  be  associated.  Although  the 
Andes  form,  as  it  were,  a  continuation  of  the  Hocky  Mountains, 
no  true  Conifers  are  found  on  them,  their  place  being  filled  by 
Podocarps  and  Taxads  working  upwards  from  the  south.  Among 
TaxacesB  Daerydium  and  Fodocarpus  occur  both  in  the  northern 
and  in  the  southern  subdivisions  of  the  globe.  Among  true 
Conifers,  JuniperuSy  Liboeedru*,  and  Finui  are  the  only  genera 
found  both  north  and  south  of  the  Equator.  Taxus  in  the  north 
and  Podoearpus  in  the  south  belt  the  globe  with  but  few  breaks. 
Tarreya  has  a  curious  distribution,  being  met  with  in  both  the 
Pacific  and  South  Atlantic  States  of  North  America  and  in  Japan 
and  China. 

China  and  Japan  are  both  remarkable  for  the  number  and 
variety  of  their  Taxads  and  Conifers,  whilst  two  genera,  Fseudo^ 
laris  and  Keteleeria^  are,  so  far  as  known,  confined  to  China,  and 
Cunninghamia  only  occurs  in  China  and  in  Cochin  China ;  Qingko 
is  of  Chinese  origin,  but  cultivated  also  widely  in  Japan.  Scia- 
dapitys  is  exclusively  Japanese ;  whilst  some  of  the  species  are 
common  to  both  countries,  there  are  several  which  are  peculiar 
to  Japan  or  to  China*  It  is  singular  that  these  Sino-Japanese 
genera  just  mentioned,  though  belonging  to  different  tribes  and 
even  orders,  have  all  (except  Sciadopitys)  one  character  in  common 
in  the  umbellate  disposition  of  their  male  flowers,  a  peculiarity 
not  met  with  in  other  genera. 

Amongst  the  true  Conifers  representatives  of  the  genera 
Juniperuij  Cupressui^  Fieea^  Abies,  and  Finu$  may  be  mentioned 
as  occurring  in  all  or  nearly  all  the  subareas  of  the  Northern 
hemisphere  from  West  to  East.  In  the  South  amongst  the  true 
Conifers  there  is  no  such  continuity  firom  West  to  East,  though 
Arauearia  is  common  to  Eastern  South  America,  Chile,  Australia, 
New  Zealand,  and  some  of  the  South  Sea  Islands. 

In  the  tables  I  have,  as  previously  stated,  followed  C.  B.  Clarke 
as  to  the  subareas  proposed  by  him  for  statistical  uses  only, 
but  for  purposes  of  this  communication  I  have  been  obliged  to 
divide  subarea  11  into  a  northern  and  a  southern  subdivision. 

The  asterisks  (*)  denote  the  occurrence  of  the  genera  in  the 
several  subareas,  whilst  the  crosses  (  x  )  indicate  the  existence  of 
fossil  representatives  in  the  districts  in  question.    In  some  casea, 
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such  as  Finu9^  Juniperw^  living  and  fossil  representatiyes  are 
found  in  the  same  area,  but  these  cases  have  not  been  specially 
noted.  The  details  relating  to  the  fossil  Conifers  have  been 
mostly  taken  from  Senault's  ^Cours  de  Botanique  Eossile,' 
Conifers  (1885).  The  relation  between  the  distribution  of  Coni- 
fers and  the  direction  of  the  great  mountain-systems,  whether  in 
the  East  or  in  the  West,  is  too  obvious  to  need  comment. 
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Note. — The  "tabulation"  areas  and  subareas  proposed  by 
Mr.  C.  B.  Clarke  in  his  paper  on  "Biologic  Begions  and  Tabu- 
lation Areas,"  published  in  the  *  Philosophical  Transactions,' 
vol.  183.  (1893),  p.  371,  are  the  foUowing,  the  names  of  which 
sufficiently  express  their  limitations : — 

Area  I.  PaicBaectica. 

Subarea  1.  Europa  frigidior. 

2.  Mediterranea. 

3.  Mongolia, 
Area  II.  -Ethiopia. 

Subarea  4.  Africa  Tropica  horealis. 

5.  Africa  Tropica  auttralis. 

6.  Caput  (i.  e.  extra-tropical  S.  Africa). 

7.  Mascarenia  (Madagascar  and  neighbouring 

islands). 
Area  III.  Ikdo-Chika. 

Subarea  8.  India  Orientalis. 
9.  China. 

10.  Japan, 

11.  Malaya  (Siam,  Sumatra,  Borneo,  Java,  Ins. 

Philipp.). 
Area  IV.  Oceania. 

Subarea  12.  Australia* 

13.  Nova  Zelandia. 

14.  Folyneiia, 

15.  Ins.  Sandvicenses, 
Area  V.  Neahctioa. 

Subarea  16.  Canada, 

17.  America  Boreali-orientalis, 

18.  America  JBoreali-occidentalis. 
Area  VI.  Neoteopioa. 

Subarea  19.  America  Centralis. 

20.  Andia  Tropica. 

21.  Brasilia  JBorealis. 

22.  Brasilia  Australis. 

23.  Argentina. 

For  a  discussion  on  the  construction  and  the  assigned  limita- 
tions of  these  several  areas  and  subareas,  the  reader  is  referred 
to  Mr.  Clarke's  paper. 
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Oa  the  Life-historj  of  the  -Scidium  on  Fari8  quadrifolia.  By 
Charles  B.  Plowrioht,  M.D.,  and  W.  Thomson.  (Com- 
municated by  the  President.) 

[Bead  16th  February,  1893.] 

PUCCINIA.  PaAIDIS. 

The  -fficidium  on  Paris  quadrifolia  is  a  very  rare  fungus  in 
Great  Britain,  having  so  far  only  been  recorded  as  occurring 
near  Carlisle,  where  it  appears  in  but  small  quantity.  It  was 
first  found  in  May  1890  by  Mr.  W.  Thomson,  who  has  this  year 
cooperated  with  me  in  working  out  its  life-history.  After  con- 
siderable difficulty,  we  have  succeeded  in  demonstrating  that  it 
is  connected  with  a  Puccinia  on  Phalaris  arundinacea.  This  last- 
named  plant  has  already  been  shown  to  be  the  host  of  no  less 
than  four  species  of  Puccinia  whose  SBcidial  host-plants  are  not 
interchangeable,  viz. : — 

Puccinia  sessilis  on  Allium  ursinum, 

„         Phalaridit     „  Arum  maculatum. 

„         Digraphidis   „  Convallaria  majalis. 

„         coronata        „  Rhamnus  Fratigula. 

Dp.  H.  Klebahn,  of  Bremen,  further  finds  that  it  harbours  a 
Puccinia  whose  aecidiospores  occur  on  Convallaria  Polygonatum  ; 
but  whether  this  be  specifically  distinct  firom  P.  Digraphidis  has 
not  yet  been  ascertained. 

The  teleutospores  of  P.  Paridis  germinated  in  April ;  but  when 
applied  to  Arum  maculatum,  Allium  ursinum,  and  Convallaria 
majalis,  produced  no  result.  When  placed  upon  the  foliage  of 
Paris  quadrifolia,  however,  in  two  separate  cultures,  each  of 
which  included  more  than  one  plant,  they  gave  rise  to  the  sacidium. 
Control  plants  of  Paris  quadrifolia  remained  healthy. 

It  is  very  remarkable  that  Phalaris  arundinacea  should  be  the 
host  of  so  many  Puccinia :  it  is  a  widely  distributed  plant,  but 
some  of  the  host-plants  of  the  various  sdcidiospores  are  very  local 
in  this  country.  It  would  seem  as  if  these  Puccinia  were  the 
survivors  from  a  period  when  their  respective  SBcidial  host-plants 
were  far  more  abundant  than  is  the  case  at  the  present  time. 

Appended  are  the  results  of  our  cultures  in  a  tabular  form. 
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No. 

InfeotiDg 
material. 

Plant  infected. 

Date  of 
infection. 

Date  of 

first 
result. 

1217.* 

1218. 

1219. 

1220. 

1221. 

1222. 

Puecinia  Paridis, 

If                a 
it                t* 
»               t» 

.ScidiumParidis. 

Arum  maculatum. 
Allium  urdnum, 
Convallaria  mc^'alts, 
Paris  quadrifoHa^ 
Paris  quadrifolia, 
Phaiaris  arundinacea. 

26  Apra. 
^  April. 
26  April. 
14  May. 
14  May. 
U  June. 

25  May. 

26  May. 
1  July. 

MciDiosvonM's ^eidium  Faridis. 

X7b£D08P0bje. — Sori  parvi,  utrimque  foliorum  euperficiebus 
emmpentibus,  obscure  aurantiaci  vel  rubello-flavi :  spora  globes® 
Tel  subglobosiB,  colons  ezpertes,  scite  echinulatsB,  contentis 
aurantiacis;  magnitudine  30-35 /i. 

Televtospob^. — Sori  minuti,  punctiformes  rel  lineares,  ali- 
quando  confluentes,  primo  epidermide  tectis,  nigri :  ipora  quoad 
figuram  variabiles,  subcuboidales,  cylindricffi,  subtriangulares ; 
brunneffi,  Iseves  graDulatssve ;  apicibus  amplificatis,  truncatis, 
planis,  interdum  oblique  complanatis,  raro  cuspidatis,  sessilibus, 
coDstrictione  plerumque  levissima,  variabili;  maguitudine  40- 
50  fi  loDgit.,  18-25  fi  latit. 

Uredospores. — Sori  small,  on  both  surfaces  of  the  leaves,  dark 
orange  or  reddish  yellow ;  spores  globose  or  subglobose,  colourless, 
finely  echinulate,  with  orange  contents ;  30-35  mk, 

Teleutospores,^  Sori  minute,  punctiform  or  linear,  sometimes 
confluent,  at  first  covered  by  the  epidermis,  black;  spores 
variable  in  form,  subcuboid,  cylindrical,  subtriangular ;  brown, 
smooth  but  granulated ;  summits  thickened,  truncate,  flattened, 
sometimes  obliquely,  rarely  pointed,  sessile,  constriction  variable, 
generally  very  slight ;  40-50  x  18-25  mk. 

^cidiospores  on  Paris  quadrtfolia. 

Uredospores  and  teleutospores  on  Phaiaris  an/mdinaoea. 

I^ear  Carlisle. 

*  The  Qumben  refer  to  the  number  of  the  experiments  in  my  notebook  of 
oredine  culturea.-^.  B.  Pf 
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Notes  on  Abnormal  Cypripedium  Flowers.  By  Miss  M.  F. 
EwABT,  B.8c.  (Botanical  Laboratory,  TTniversity  College, 
London).    (Communicated  by  Prof.  F.  W.  Oliveb,  F.L.S.) 

[Bead  16th  June,  1892.] 

(Platm  I.  &  n.) 

I.  CrPBiPEPniM  Sedeni. 
The  subject  of  the  first  of  these  notes  is  a  flower  of  Cypripedium 
Sedeni  (the  well-known  hybrid  of  C  longifolium  and  C.  Schlitnii)^ 
which  occurred  in  the  conservatory  attached  to  the  Botanicnl 
department  at  TJniyersity  College.  The  plant  in  question  pro- 
duced three  flowers  in  the  autumn  of  1891 ;  but  it  was  only  in 
the  middle  one  of  the  three  that  any  abnormality  was  observable. 

A  superficial  glance  at  the  flower  showed  that  two  labellums 
were  present  (PI.  I.  Rg.  1) ;  but,  in  addition  to  this,  the  androocium 
was  affected,  and  the  ovary  exhibited  a  diminution  of  parts  and  also 
concrescence,  down  one  side,  with  the  axis  on  which  the  flower 
was  inserted.  The  obliquity  in  position  displayed  by  the  un-* 
folded  flower  (fig.  1)  is  referable  probably  to  this  fusion  of  ovary 
and  axis.  The  flower  shows  five  prominent  perianth  members, 
«.  e.  two  sepals  (*j  and  ^3),  the  two  labellums  (p,  and  p^\  and  a 
third  petal  (p^)  on  the  opposite  side  of  the  flower.  The  relations 
of  the  third  sepal  will  be  discussed  below.  The  column  in  the 
centre  possesses  a  stigma  (^.,  fig.  4)  and  a  single  anther  (an.). 
There  is  no  staminode  present  nor  any  trace  of  the  usual  lat^al 
stamens.  The  anther  is  on  the  side  of  the  column  directed 
towards  the  unpaired  flat  petal,  the  stigma  towards  the  labellums. 
The  plane  which  passes  through  the  unpaired  petal  (p^)  and 
between  the  two  labellums  includes  the  anther  and  stigma. 
Below  the  labellums — that  is  to  say,  outside  the  flower — is  a 
curious  attached  structure  which,  since  it  is  the  key  to  the 
situation,  must  be  described. 

2%^  attached  Orowth. — This  is  shown  in  fig.  2  slightly  twisted 
out  of  its  natural  position  (which  is  behind  the  flower  in  this 
view),  and  in  fig.  3  in  greater  detail.  The  structure  exhibits  a 
longitudinal  slit  above,  which  runs  from  the  insertion  of  the 
flower  to  its  apex^.  There  is  a  similar  longitudinal  slit  along  the 
under  surface,  running  the  entire  length ;  but  it  is  somewhat 
obscured  by  the  dose  overlapping  of  its  edges.    Dissection  shows 
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that  these  slits  lead  into  an  upper  and  lower  chamber  respectivelj 
(fig.  5),  of  which  the  lower  is  much  the  larger.  A  longitudinal 
partition,  which  is  coextensive  with  the  upper  slit,  forms  the  floor 
of  the  upper  chamber  and  the  roof  of  the  lower  one.  A  trans- 
verse section  of  the  free  part  of  this  attached  growth  thus  re- 
sembles the  letter  H*  ^^^  upper  chamber,  which  is  empty, 
terminates  at  the  point  of  insertion  of  the  flower,  and  from  this 
point  downwards  the  growth  is  fused  with  the  ovary  of  the 
flower  (see  fig.  5).  The  lower  chamber  (fig.  5)  contains  a  flower- 
bud  (h)  on  the  side  towards  the  ovary  and  a  scale  (#^),  which  in  its 
turn  contains  a  flower-bud  (b^)  and  the  rudiment  of  an  axis  (a). 
Finally,  it  should  be  noted  that  the  apex  (e,  fig.  5)  of  the  attached 
growth  is  bifid,  a  fact  which  gives  support  to  the  view  that  this 
growth  is  double  in  its  nature,  consisting  of  two  excavated 
structures  fused  back  to  back,  and  opening  the  one  by  a  slit 
above,  the  other  by  one  below. 

Interpretation  of  Farti. — The  interpretation  of  the  structures 
enumerated  is  as  follows.  It  is  so  natural,  that  it  is  hardly  liable 
to  question.  Examining  fig.  2,  it  is  seen  that  the  expanded 
flower  obviously  arises  in  the  axil  of  the  bract  h^.  Higher  up  we 
have  the  bract  i,  subtending  a  flower^bud.  Between  the  points 
of  insertion  of  b^  and  b^  the  axis  is  fused  with  the  ovary  of  the  first 
flower.  Above  the  insertion  of  b^  the  axis — concealed  from  view 
in  the  **  lower  chamber  " — becomes  free,  and  bears  (1)  a  bract  ft,, 
the  morphologically  upper  surface  of  which  is  fused  in  its  proximal 
portion  with  the  ovary  of  the  expanded  flower,  whilst  its  distal 
part  is  similarly  fused  with  the  upper  sepal  of  the  expanded 
flower.  The  horizontal  bar  of  the  H  is  thus  regarded  as  repre- 
senting the  fused  portions  of  the  bract  b^  and  the  upper  sepal 
of  the  expanded  first  flower.  This  interpretation  of  the  fused 
structures  provides  for  the  representation  of  the  missing  sepal, 
which  is  thus  found  in  its  proper  place,  though  necessarily 
obscured. 

Within  the  lower  chamber  the  presence  of  certain  structures 
has  been  noted :  a  flower-bud  b,  a  bract  #^,  an  additional  flower- 
bud  b^y  and  the  rudiment  of  the  axis  a  (fig.  5).  These  are  all 
inserted  in  their  right  positions.  The  axis  a  is  the  continuation 
of  the  main  axis,  and  we  must  regard  the  sheathing  structure, 
which  forms  the  lower  part  of  the  |-|>  ^s  a  bract  (&,,  fig.  2)  borne 
by  this  axis.  The  flower-bud  b  is  situated  in  its  axil.  On  the 
opposite  side  (i.  e,  away  from  the  expanded  deformed  flower)  is 
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the  little  bract  9^  (fig.  5),  which  in  its  turn  subtends  a  tiny  flower- 
bud  b,. 

Passing  on  to  the  flower  itself,  the  posterior  or  adaxial  sepal 
has  been  recognized  as  the  upper  constituent  of  the  H*  ^^^ 
two  other  sepids  lie  in  their  proper  positions,  and  there  are  three 
petalUne  structures  alternating  with  them.  Two  of  these  are 
labelliform,  and  are  inserted  right  and  left  of  the  reduced  and 
modified  sepal.  The  third  petal  is  flat  and  ovate-lanceolate. 
This  is  in  the  position  of  the  labellum  of  a  normal  Cypripedium 
flower.  The  two  labellums  similarly  represent  the  two  flat  petals 
of  a  normal  flower.  This  appears  to  be  the  simplest  inter- 
pretation. The  subjoined  woodcut  of  the  floral  diagram  of  our 
flower  shows  the  parts  arranged  so  as  to  facilitate  comparison 


Flonl  diagram  of  Cypripedium  Sedeni  (abnormal  spedmen). 

with  the  diagram  of  a  normal  flower.  In  the  androBcium  we  find 
the  two  stamens  of  the  outer  whorl  to  be  absent,  whilst  the 
anterior  (and  median)  stamen  of  the  inner  whorl  is  developed. 
Finally,  in  the  ovary  the  median  posterior  carpel  is  wanting.  The 
ovary  is  thus  bi-carpellary.  Nevertheless  the  vascular  bundle 
corresponding  to  the  missing  carpel  can  still  be  traced ;  so  that 
we  cannot  regard  this  carpel  as  totally  suppressed. 

We  have  in  support  of  the  view  that  the  labellum  has  been 
simplified  and  the  lateral  petals  transformed  into  labella,  the 
fact  that  the  median  stamen  of  the  inner  whorl,  superposed  to 
the  median  petal,  is  present  and  fertile ;  while  in  most  cases  when 
the  median  petal  has  the  form  of  a  labellum  it  is  absent 
altogether.    Masters  observes  *  that  the  absence  of  this  stamen 

*  Joum.  Lum.  Soc,  Bot  toL  xzii.  p.  402. 
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seems  to  be  correlated  with  the  great  development  of  the  labellum, 
and  in  this  case,  when  the  median  petal  assumes  a  simple  form, 
the  anther  is  found  to  be  well  developed. 

Again,  according  to  Masters,  ''Cases  of  partial  irregular 
peloria  in  Cypripedium  are  not  verj  uncommon ;  as,  for  instance, 
flowers  in  which  the  lateral  petals  (or  one  of  them)  assume  the 
saccate  form  of  the  lip.  This  may  occur  without  any  increase  in 
the  number  of  parts." 

Various  instances  are  also  mentioned  in  the  paper  by  Masters 
already  quoted  in  which  the  two  lateral  sepals  were  distinct,  as 
here,  and  in  which  the  median  petal  was  intermediate  between  a 
labellum  and  an  ordinary  petal,  or  even  became  quite  simple 
in  form. 

The  modified  flower  here  described  is  still  zygomorphic,  and 
the  plane  of  symmetry  still  passes  through  the  petal  corre- 
sponding to  the  labellum  in  other  forms  and  through  the  sepal 
(here  much  reduced)  which  is  opposite  to  it, 

n.  MoKSTHous  Flower  or  Ctpbipedium  Boxaxli. 

This  flower  presented  a  very  strange  appearance  owing  to  the 
reduction  and  irregularity  of  its  labellum.  A  sketch  of  the 
whole  flower,  as  seen  from  in  front,  is  given  in  Fl.  I.  fig.  7.  The 
sepals  and  lateral  petals  were  quite  normal  and  well  developed. 
The  labellum,  however,  was  very  much  twisted  and  contorted, 
and  appeared  to  be  much  more  reduced  than  was  actually  the 
case,  in  consequence  of  certain  infoldings.  The  upper  dorsal 
surface  of  the  labellum  had  become  attached  to  the  lower  part  of 
the  stigmatic  surface  (5,  fig.  7),  so  that  there  were  two  small 
openings  ioto  the  cavity  of  the  labellum,  one  on  either  side  of 
the  adherent  portion,  instead  of  the  usual  single  median 
aperture. 

The  column  carried  two  fertile  stamens,  and  the  staminode 
was  perfectly  normal,  except  that  it  was  slightly  turned  to  the 
lefc  away  from  the  median  vertical  plane. 

Only  the  upper  part  of  the  stigmatic  surface  was  visible 
(<i,  fig.  7),  since  the  upper  fold  of  the  labellum  {c)  was  firmly 
adherent  to  the  central  portion  of  the  stigma,  and  thus  com- 
pletely hid  its  lower  portion  from  view. 

In  order  to  discover  the  nature  of  this  attachment  of  the 
labellum  to  the  stigma,  I  cut  through  the  column  vertically  a 
little  to  the  left  of  the  median  plane.    Fig.  8  represents  a  view 
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of  the  right-band  cut  surface  after  the  section.  There  was  a 
large  canal  trayersing  the  column  longitudinally,  which  commu~ 
nicated  above  with  the  cavity  of  the  labellum,  and  opened  out 
under  its  adherent  dorsal  portion,  c.  This  canal  was  subsequently 
traced  downwards,  and  was  found  to  be  continuous  below  with 
the  cavity  of  the  ovary. 

The  upper  dorsal  part  of  the  labellum,  c  (PI.  I.  figs.  7,8;  PI.  IT. 
fig.  9),  below  the  point  of  its  attachment  to  the  stigma,  &,  was 
found  to  be  continued  down  this  canal  as  a  folded  flap  or  down- 
growth,  which  hung  quite  freely  in  the  abnormal  passage,  being 
only  suspended  at  the  point  6,  and  nowhere  else  attached  to  the 
column. 

The  nature  of  the  downgrowth  of  the  labellum,  enclosed  in  this 
canal,  was  best  demonstrated  by  transverse  sections  taken  at 
various  levels.  It  was  thin  and  membranous,  and  traversed  by 
five  longitudinal  vascular  strands.  At  the  upper  end  it  was  folded 
lengthwise  in  three  (fig.  (o),  but  towards  its  lower  firee  extremity 
it  became  much  narrower  (fig.  (s))  and  terminated  in  a  blunt 
point. 

A  general  plan  of  a  median  vertical  section  of  the  flower  is 
given  in  fig.  9,  to  show  the  relative  position  and  relation  of  the 
labellum  and  its  downgrowth  to  the  column  and  other  parts  of 
the  fiower.  The  sepals  and  lateral  petals  are  cut  away,  and  the 
labellum  is  represented  diagrammatically,  the  folds  of  the  pro- 
longed portion  lying  in  the  abnormal  canal  being  omitted  for  the 
sake  of  clearness.  It  will  be  noticed  that  the  ovarian  cavity  is  not 
closed  above,  but  is  continued  into  the  canal  passing  through  the 
base  of  the  flower  and  column,  and  so  is  in  direct  communication 
with  the  exterior.  The  small  figures  (i) .  •  • .  («)  represent  trans- 
verse sections  through  the  flower,  the  respective  levels  from 
which  they  are  taken  being  indicated  in  PI.  11.  fig.  9  by  cor- 
responding numbers. 

The  note  on  C.  Sedeni  is  communicated  in  view  of  the  interest 
of  the  hybrid  from  its  extreme  liability  to  exhibit  monstrous 
growths,  so  as  to  put  on  record  a  new  variation  till  such  time  as 
it  may  be  possible  to  deal  with  the  hybrid  in  this  respect 
exhaustively.  That  on  C  Boxalli  is  of  interest  as  an  isolated 
instance  in  which  an  orchid  ovary  has,  so  to  speak,  swallowed  a 
portion  of  the  labellum  of  the  same  flower.  The  specimen  was 
communicated  by  Dr.  Maxwell  T.  Masters. 

LOTK.  JOUBir. — BOTANY,  VOL.  XIX.  E 
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EXPLANATION  OF  PLATES  I.  &  11. 

Platb  L — Ct/pripedium  Sedeni, 
Fig.  1.  The  modified  flower,  from  the  front. 
p^.  Median  petal. 

p^,  p^.  Lateral  petals  trantformei  into  labella. 
5,,  «3.  Lateral  sepals  (distinct). 
Fig.  2.  The  modified  flower,  postero-latoral  view. 

^.  Median  sepal,  here  fused  with  a  bract,  6,. 

/,  6j.  Floral  bud  and  subtending  bract,  next  youngest  in  age  to 

the  modified  flower. 
Other  letters  as  in  fig.  1 . 
Fig.  3.  Oyary  with  attached  bract,  &c.,  from  the  front. 

b.  Bud  seen  through  the  lamina  of  the  attached  bract,  which  has 

been  rendered  semi  transparent  by  spirit. 
e.b.  Outer  border  of  bract  formed  by  the  OTerlapping  edges  of  its 

lamina. 
e.  Bifid  extremity  formed  by  the  apex  of  the  bract  and  by  the 
apex  of  the  fused  median  sepal,  ^. 
Fig.  4.  Side  view  of  column,  after  remoral  of  perianth. 
an.  Anther. 
8i»  Stigmatic  surface. 
Fig.  5.  Semi-diagrammatic  view  of  the  orary  and  attached  bract,  the  anterior 
part  of  the  lamina  being  partially  removed  in  order  to  show  the  contents 
of  the  lower  chamber  in  situ, 

b.  Flower-bud  subtended  by  the  attached  bract. 
<?'.  Its  ovary  cut  across. 

b^.  Younger  flower-bud  ;  «',  its  subtending  bract, 
a.  Apex  of  the  floral  axis. 
Fig.  6.  Front  view  of  the  column,  after  removal  of  the  two  labella. 

«i.  The  median  sepal,  forming  the  upper  chamber. 
Fig.  7.  View  of  complete  flower,  from  the  front. 

a.  Upper  part  of  stigmatic  surface. 

b.  Part  of  stigma  to  which  the  labellum  adheres. 

c.  Adherent  portion  of  labellum. 

Fig.  8.  Upper  part  of  column,  cut  through  vertically  a  little  to  the  left  of  the 
middle  line  to  show  insertion  of  labellum. 

a,  6,  c,  as  in  fig.  7.    The  downgrowth  of  the  labellum  is  seen  in 
the  opened  canal. 

Plate  II. — Cypripedium  BoxaUL 
Fig.  9.  Diagrammatic  view  of  flower,  cut  in  half  longitudinally.    The  sepals 
and  lateral  petals  have  been  removed,  and  the  labellum  with  its  down- 
growth  is  shown  in  outline. 

b,  c,  as  in  figs.  7  and  8. 

The  figures  (i) (6)  represent  transverse  sections  of  the  flower  taken  at  the 

levels  correspondingly  numbered  in  fig.  9. 
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Contributions  to  the  Natural  History  of  the  Flower. — No.  I. 
Fertiluation  of  Glaytonia^  FhaceUa,  and  Monarda,  By  J.C. 
Willis,  M.A.,  Frank  Smart  Student  in  Botany  of  Q-onville 
and  Cains  College,  Cambridge.  (Communicated  by  Feancis 
Dabwin,  F.E,S.,  F.L.S.) 

[Bead  16th  February,  1893.] 
(Plats  HI.) 

This  paper  contains  the  results  of  various  observations,  made 
during  the  summers  of  1890-1-2,  upon  plants  growing  in  the 
Botanic  Gardens,  Cambridge.  The  species  not  being  in  their 
native  habitat,  no  attempt  was  made  to  form  lists  of  their  insect 
visitors ;  but  as  the  author  hopes  shortly  to  visit  the  western 
United  States,  whence  several  of  the  plants  here  described  have 
come,  this  and  other  defects  may  be  remedied  hereafter. 

The  plants  described  belong  to  three  genera,  viz.  Claytonia 
(2  species),  Fhacelia  (5),  and  Monarda  (3). 

Clattokia. 

Two  species  were  examined,  viz.  C.  ahinoides,  Sims,  and  C.  si- 
hirica,  Linn.,  and  were  found  to  agree  so  closely  in  all  but  a  few 
minor  points,  that  they  may  be  described  together.  Meehan  * 
and  Eobertson  f  bave  discussed  the  fertilization  of  C,  virginica : 
the  former  has  pointed  out  the  way  in  which  the  sleep-movements 
cause  autogamy,  but  has  overlooked  the  protandry,  which  has 
been  described  by  Eobertson.  Unfortunately  the  writer  has  not 
been  able  to  consult  the  original  paper,  and  the  only  abstract 
(in  Just's  "  Jahresbericht ")  merely  mentions  the  protandry, 
without  describing  the  mechanism.  Both  the  present  speciei 
are  protandrous,  with  occasional  self-fertilization  by  the  sleep- 
movements. 

The  inflorescence  is  a  loose  monochasial  cyme,which  straightens 
out  in  such  a  way  as  to  keep  the  open  flowers  facing  upwards 
or  nearly  so.  The  calyx  consists  of  two  large  green  persistent 
sepals,  enclosing  the  claws  of  the  five  petals  ;  the  limb  of  each 
petal,  which  is  bifid,  spreads  out  over  the  calyx,  almost  at  right 

*  "The  Sleep  of  PbinU  at  an  Agent  in  Self-fertilisation/*  Proc.  Acad.  Nat. 
Set  Philadelphia,  1876,  p.  84. 

t  **Fk>werf  and  InMcts.  U.,**  Bot  Gazette,  xiy.  1889,  p.  172. 
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angles  (PI.  III.  fig.  1).  The  total  width  of  the  fully  opened  corolla 
is  about  8  mm.  It  is  white  in  C.  aUinoideSj  pinkish  in  C.  sihirica^ 
with  (in  both)  glossy  yellow  patches  at  the  angle  of  limb  and 
claw,  upon  the  upper  surface.  These  possibly  serve  as  honey- 
guides  ;  in  some  lights  they  themselves  look  rather  like  drops 
of  honey  upon  the  petals.  In  C  sibirica  a  further  honey- guide 
is  formed  by  the  yeins  of  the  petals,  which  are  of  a  deeper  red 
tinge  than  the  tissue  between.  The  stamens,  five  in  number, 
are  inserted  upon  the  bases  of  the  petals  ;  each  bears  a  nectary 
on  its  base,  on  the  inner  side.  The  honey  is  thus  exposed  to 
short-tongued  insects,  as  there  are  no  special  adaptations  for  its 
protection  from  them.  The  anthers  are  large  and  versatile,  but 
hang  down  in  such  a  way  that  the  opening  is  extrorse.  The  ovary 
is  small  and  bears  a  style,  ending  in  a  trifid  stigma,  whose  stig- 
matic  papillffi  are  on  the  inner  (upper)  surfaces  only  (figs.  1 
and  2). 

When  the  flower  opens,  the  stamens  stand  up  close  round  the 
style,  bending  outwards  a  little  at  their  upper  ends,  with  the 
anthers  opening  outwards.  The  style  has  its  three  stigmas 
closely  folded  in  against  one  another  (fig.  I).  An  insect  alighting 
upon  the  corolla  to  obtain  honey  would,  if  large  enough,  be 
smeared  with  pollen  upon  its  back.  The  stamens  now  begin  to 
move  slowly  outwards  and  downwards,  thus  narrowing  the  space 
between  them  and  the  corolla,  and  rendering  smaller  insects 
liable  to  be  smeared  with  pollen.  At  the  same  time  the  stigmas 
begin  to  separate  and  bead  outwards.  Finally  the  stamens  lie 
completely  prostrate  upon  the  petals,  and  the  stigmas  are  fully 
expanded  and  bent  downwards,  so  as  to  be  touched  by  the  backs 
of  insects  visiting  the  flower  (fig.  2). 

The  flower,  if  visited  by  insects  of  moderate  size  alighting  on 
the  petals,  will  probably  be  cross-fertilized.  If  an  insect  alight 
in  the  middle  of  the  flower,  there  is  less  likelihood  of  any  fertili- 
zation occurring.  Self-fertilization  sometimes  occurs  in  the  later 
stages  by  the  agency  of  the  sleep-movements.  The  petals  in 
closing  lift  the  stamens  up  around  the  stigmas,  and  although  it 
is  the  backs  of  the  anthers  that  are  uppermost,  and  they  are 
often  empty  at  this  stage,  some  pollen  may  often  get  upon  the 
stigmas.  That  this  method  does  not  always  work  is  seen  from 
the  fact  that  a  large  number  of  the  flowers  upon  the  plants  ex- 
amined set  no  seed.  The  only  insect  that  was  observed  visiting 
the  flower  was  a  Meligethea  sp. 
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If  the  flower  is  fertilized,  the  stalk  bends  down  through  180° 
until  the  fruit  is  ripe,  when  it  once  again  becomes  erect,  to 
facilitate  the  ejection  of  the  seeds*. 

The  plants  examined  bore  during  the  season  a  number  of 
abnormal  flowers, with  1, 2, 3, 4,  or  even  all  of  the  stamens  aborted, 
and  with  smaller  corollas.  This  is  similar  to  the  phenomenon 
observed  in  the  gynodioecious  LabiatsB  f,  and  it  seems  therefore 
possible  that  Claytonia  may  be  gynodioecious,  or  tending  to  be- 
come so.    Experiments  are  being  made  upon  this  subject. 


Phacelta. 

Pive  species  of  this  well-known  North-American  genus  were 
examined,  belonging  to  three  subgenera.  Q-ray  J  arranges  the 
genus  as  follows : — 

§  1.  EuPHACELTA. — P.  tanaeeUfbUa^  Benth. 

2.  COSMAKTHUS. 

3.  COSMAKTHOIDES. 

4.  GnoroBTTHUs. 

6.  Whitlavia,  Gray. — P.Whitlavia^Qi^jy  P,  Campa- 
nularia,  P.  Farryij  Torr. 

6.  EuTOCA. — P.  divaricata^  Qtaj. 

7.  MiCBOeSKETES. 

The  species  examined  belong  therefore  to  three  out  of  the 
seren  subdivisions  of  the  genus.  It  is  hoped  at  some  future 
time  to  study  examples  of  the  others.  As  the  species  to  be 
here  considered  differ  among  themselves,  they  will  be  treated 
separately. 

P.  tanaceiifolia, — The  flowers  §  are  borne  in  dense  multiple 
cymes  (three  or  four  together),  which  unroll  as  they  open,  keep- 
ing the  flowers  facing  upwards,  just  as  occurs  in  the  Boraginese. 
The  flowers  are  thus  massed  together,  about  10  to  15  open 
flowers  occurring  at  the  top  of  each  bundle  of  cymes.  Their  colour 
is  a  pale  violet-heliotrope,  and  there  is  no  perceptible  scent,  the 

*  Willifl,  *'  On  the  Diatribution  of  the  Seed  in  Claytonia,**  Annals  of  Bot. 
vi.  1892,  p.  385. 

t  Willis,  "  Gynodioeeism  in  the  Lahiatas'*  (preliminary  papen),  Proc  Camb. 
PhiL  Soc  yii.  1892,  p.  348,  and  Tiii.  1892,  p.  17. 

J  *  Synoptical  Flora  of  North  America,'  toI.  ii.  pt.  i.  p.  158. 

S  Bot.  Beg.  t.  1696 ;  Bot.  Mag.  t.  3703. 
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attractiveness  of  the  flowers  to  insects  at  a  distance  depend  in 
solely  upon  their  conspicuousness. 

The  flowers  are  borne  on  very  short  peduncles,  arising  from 
the  main  axis  of  the  inflorescence,  which  is  hispid,  bearing  also 
a  few  glandular  hairs.  The  caljz,  of  five  green  sepals^  is  similarly- 
hispid  and  glandular,  so  that  it  would  be  very  difficult  for  creeping 
insects  to  reach  the  honey.  The  funnel-shaped  or  somewhat 
campanulate  corolla  is  barely  longer  than  the  calyx  ;  its  depth 
is  usually  about  8  mm.  and  width  at  the  mouth  about  the  same. 
The  stamens,  five  in  number,  are  very  long  and  project  8-10  mm. 
beyond  the  corolla,  upon  whose  base  they  are  inserted.  The 
anthers  are  versatile  and  contain  large  quantities  of  bright  yellow 
pollen  {&g.  3).  The  corolla  gives  off,  at  its  base,  ten  processes  of 
a  curious  bat's- ear  shape,  one  pair  enveloping  the  lower  end  of 
each  stamen  (figs.  4  and  6,  jpr.).  These  project  between  the 
stamens  to  such  a  distance  as  almost  to  fill  up  the  space  between 
them  and  the  style,  as  is  seen  in  the  cross  section  (&g,  4).  They 
are  attached  to  the  corolla  along  a  line  close  to  the  stamen,  and 
their  lower  portions  meet  one  another  in  the  middle  line  above 
the  stamen  (fig.  5).  These  organs  perhaps  serve  for  the  purpose 
of  protecting  the  honey.  The  ovary  is  superior  and  bilocular, 
of  flattened  shape,  ending  in  a  style,  which  forks,  at  a  height  of 
about  2  mm.  from  the  ovary,  into  two  long  branches,  equal  in 
length  to  the  stamens.  The  extreme  ends  of  these  branches 
are  stigmatic.  Both  ovary  and  style  are  provided  with  long 
hairs  pointing  upwards  at  an  angle  of  about  45^  These  are 
especially  numerous  on  the  end  of  the  ovary,  decreasing  in 
number  as  we  pass  up  the  style,  the  last  6  mm.  or  so  of  which 
are  glabrous.  These  hairs  may  very  probably  also  assist  in  the 
protection  of  the  honey,  rendering  it  difficult  of  access  to  short- 
lipped  insects. 

Below  the  ovary  the  receptacle  is  flattened  out  into  a  disk, 
on  the  side  of  which  the  corolla  is  inserted,  while  its  upper  sur- 
face, projecting  beyond  the  base  of*  the  ovary,  secretes  honey, 
which  accumulates  in  the  base  of  the  flower,  protected,  apparently , 
by  the  various  arrangements  above  described. 

The  stamens  are  bent  inwards  upon  themselves  in  the  bud, 
while  the  branches  of  the  style  are  bent  down  outwards.  When 
the  bud  opens  the  stamens  straighten  themselves  out  and  stand 
nearly  vertically,  while  the  styles  bend  up  just  so  far  as  to 
escape  from  the  corolla  and  stand  out  almost  horizontally  over 
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it  (fig.  3).  The  anthers  now  dehisce,  turning  completely  inside 
out  in  a  manner  to  be  described  below,  and  present  the  whole  of 
the  pollen  at  once  to  visiting  insects.  The  styles  now  bend 
slowly  upwards,  till  at  length  they  stand  vertically  and  overtop 
the  stamens  (fig.  3,  dotted  lines) ;  the  second  stage  in  the 
flower's  history  now  begins.  Pinally  the  corolla  withers,  but  does 
not  usually  drop  off,  remaining  adherent  to  the  ripening  fruit 
for  some  time.  The  stigmas,  so  far  as  a  microscopic  examination 
shows,  seem  to  he  receptive  all  through  the  period  of  flowering, 
but  are  certainly  somewhat  hotter  developed  in  the  later  stage. 

The  dichogamy  of  the  flower  gives  it  some  chance  of  cross- 
fertilization,  especially  as  it  is  largely  visited  (in  Cambridge)  for 
huney  and  pollen  ;  but  it  seems  probable  that  self-fertilization  is 
more  common,  even  when  it  is  visited  by  insects.  The  flowers  are 
closely  packed  together,  and  hence  in  the  early  stage  the  style  of 
one  flower  overlaps  into  the  next,  and  during  the  upward  move- 
ment comes  amongst  the  anthers  of  the  other  flower.  Insects 
crawl  over  the  whole  mass  of  flowers,  touching  stamens  and  styles 
indiscriminately,  and  probably  often  knock  pollen  on  to  the 
stigmas  from  the  surrounding  anthers.  The  commonest  visitors 
in  Cambridge  are  honey-hees,  various  species  of  Bomhus^  and 
many  Syrphid».  The  last-named  seem  usually  only  to  collect 
pollen,  the  bees  both  pollen  and  honey.  Every  flower  on  the 
plants  examined  set  a  full  complement  of  seed.  An  attempt 
was  made  to  determine  if  seed  were  set  when  insects  were  ex- 
cluded, but  the  plant  became  very  unhealthy  under  the  muslin 
net  and  its  flowers  did  not  open  properly. 

P.  Campanularia. — The  inflorescence  is  of  the  usual  cymose 
type,  but  single  instead  of  fascicled.  The  flowers  also  are 
widely  separated,  so  that  insects  must  fly  from  one  to  another, 
and  are  much  larger  that  in  the  preceding  species.  The  calyx 
and  peduncle  are  hispid  and  glandular  as  in  P.  tanacetifoha. 
The  corolla  is  campanulate  and  of  a  deep  azure-blue  colour.  It 
increases  considerably  in  size  whilst  open,  as  may  be  seen  from 
the  figures  (figs.  7  and  8),  which  are  drawn  from  photographs. 
In  the  earliest  stage  the  total  depth  is  about  15  mm.,  the 
total  width  about  18  mm,  while  the  depth  and  width  of  the 
actual  tube  are  each  about  10  mm.  In  the  latest  stage  these 
dimensions  become  about  20,  21, 15, 11  mm.  respectively.  There 
is  no  scent,  and  the  attractiveness  of  the  flower,  as  in  all  the 
species  examined,  rests  upon  its  conspicuousness. 
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The  tube  is  narrowed,  especially  towards  the  top,  by  five  longi- 
tudinal furrows  in  the  corolla,  which  form  corresponding  ridges 
inside,  opposite  to  the  stamens  (fig.  9).  These  are  coloured 
white  and  may  perhaps  act  as  honey-guides,  beside  narrowing 
the  passage  to  the  nectary.  The  stamens,  five  in  number,  are 
inserted  upon  the  base  of  the  corolla  and  project  beyond  it.  The 
anthers  are  large  and  versatile,  facing  upwards.  To  the  base  of 
each  stamen,  on  the  inner  side,  is  attached  a  scale,  which  projects 
laterally  in  its  upper  part  (figs.  10  and  11).  The  projecting 
portions  of  the  scales  of  adjacent  stamens  meet,  and  leave  between 
them  only  a  narrow  opening  to  the  chamber  below,  which  con- 
tains the  honey,  secreted  as  usual  by  the  disk  below  the  ovary. 
The  ovary  is  flattened  and  hairy,  especially  at  the  ends.  The 
style  is  bifid  with  terminal  stigmas,  and  hairy  at  the  base.  The 
hairs  on  the  ovary  aud  the  base  of  the  style  fill  up  the  space 
between  themselves  and  the  stamens,  so  that  the  only  convenient 
access  to  the  honey  is  between  the  bases  of  the  stamens.  No 
other  protection  from  rain  is  afforded  than  that  above  described ; 
the  flower  does  not  close,  nor  does  it  bend  downwards.  In  its 
native  country  (California)  this  want  of  protection  from  rain 
may  be  no  serious  disadvantage,  but  in  Cambridge  the  flowers 
were  sometimes  half  filled  with  rain-water. 

During  the  time  that  it  is  open,  the  flower  usually  faces  in  a 
southerly  direction,  at  an  angle  of  from  50°  to  60°  with  the 
horizon  (Cambridge,  August).  The  stamens  are  bent  downwards 
in  the  bud,  the  style  straight,  with  its  branches  closely  pressed 
together.  The  stamens  straighten  out  when  the  flower  opens, 
usually,  however,  becoming  slightly  curved  upwards.  The 
anthers  dehisce  very  quickly  and  expose  all  their  pollen  at  once. 
The  flower  (figs.  6  and  7)  is  now  in  it«  male  stage,  the  style  being 
still  much  shorter  than  the  stamens,  while  microscopic  examin- 
ation of  its  stigmas  discloses  their  unripeness,  the  papil)»  not 
being  as  yet  fully  developed.  The  two  branches  of  the  style 
are  more  or  less  closely  pressed  against  one  another.  It  grows 
rapidly  and  in  24-36  hours  is  level  with  the  stamens,  finally 
overtopping  them  by  2-5  mm.  The  branches  of  the  style 
also  separate  and  the  stigmas  become  fully  developed.  The 
female  stage  now  begi|is  (fig.  8)  and  closes  with  the  fall  of 
the  corolla. 

This  flower  is  evidently  much  better  adapted  to  secure  cross- 
fertilization  than  the  preceding  species,  while  not  so  w^ell  fitted, 
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perhaps,  fop  eelf-feptUization.  It  is  largely  visited  by  bees 
(coDecting  honey  and  pollen)  and  Syrphid»  (for  pollen).  Only 
the  bees  are  of  service  to  the  flower.  The  flies  alight  on  the  corolla 
and  collect  pollen  from  one  anther  at  a  time,  without  touching 
the  stigmas.  Bees  alight  sometimes  on  the  corolla,  touching 
styles  and  stamens  with  their  backs  as  they  reach  for  the  honey, 
sometimes  on  the  stamens,  crushing  them  all  up  together  with 
the  styles,  and  probably  causing  self-  as  much  as  cross-fertiliza- 
tion. After  visits  of  tbis  second  type,  large  quantilies  of  pollen 
are  usually  found  on  the  stigmas,  if  these  are  in  their  later 
stages. 

Self-fertilization  may  occur  as  described  above,  or  by  pollen 
falling  from  the  anthers  as  the  styles  grow,  or  on  the  £aM  of  the 
corolla,  which  carries  the  stamens  with  it,  and  may  rub  the 
anthers  over  the  stigmas  in  &lling.  In  one  case  observed  it 
occurred  by  the  lengthening  style  growing  right  into  on  anther 
and  so  getting  covered  with  pollen. 

Of  the  flowers  on  plants  left  to  themselves,  about  two-thirds 
only  set  seed.  Another  plant  was  grown  under  a  muslin  net, 
and  only  one  flower  out  of  19  set  seed.  Very  probably  this  one 
became  self-fertilized  in  one  of  the  accidental  ways  above  referred 
to.  Three  flowers  on  another  plant  were  fertilized  in  the  earliest 
male  stage,  and  then  castrated  and  the  corolla  removed ;  only 
one  of  them  set  seed,  and  this  may  also  have  been  due  to 
subsequent  accidental  fertilization.  Probably  therefore,  as  the 
microscopic  examination  also  shows,  the  stigmas  are  not  recep- 
tive in  the  earliest  stages. 

The  efiect  of  covering  with  the  muslin  net  was  very  striking 
as  regarded  the  colour  of  the  flowers ;  those  which  came  out 
under  its  shade  were  of  a  much  paler  blue  than  those  growing 
in  the  open  sunlight. 

P.  Whitlavia  (  Whitlavia  grandiflora,  Harvey  •). — This  plant, 
belonging  to  the  same  subgenus  as  the  last,  closely  resembles  it. 
The  campanulate  corolla  is  somewhat  larger,  the  total  depth  and 
total  width  being  each  about  24  to  27  mm.  The  tube  is  10  mm. 
wide  at  the  base,  narrowing  to  8  mm.  in  the  throat.  The  colour 
is  a  dull  purplish  blue.  There  are  no  longitudinal  furrows  in 
the  tube  of  the  corolla,  nor  coloured  honey-guides.  It  is  covered 
with  short  downy  hairs,  and  the  size  remains  almost  constant 
whilst  the  flower  is  open.    The  stamens  stand  closely  round  the 

•  Bot.  Mag.  t  4813. 
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style  at  tlie  base  of  the  flower  and  are  glabrous ;  they  bear  the 
usual  large  Tersatile  antherp.  The  appendages  at  the  base  of 
the  stamens  resemble  those  of  P.  Campanularia^  but  are  hairy. 
Honey  is  secreted  as  usual.  The  ovary  and  style  are  hairy ;  the 
style  is  not,  however,  so,  deeply  bifid  as  in  the  species  last 
described. 

The  whole  mechanism  very  closely  resembles  that  of  P.  Cam- 
panularia,  except  that  the  lobes  of  the  style  are  closely  pressed 
against  one  another  in  the  early  stage,  and  only  separate  when 
the  sty]e  has  grown  up  to  the  level  of  the  anthers.  The  honey  is 
perhaps  better  protected  owing  to  the  closeness  of  the  stamens 
to  the  style  at  the  base  of  the  tube  and  the  hairiness  of  the 
staminal  appendages. 

P.  Parrtfi. — In  general  habit  this  species  aJso  resembles  P.  Cam- 
panularia^  but  the  flowers  are  smaller.  The  calyx  and  peduncle 
are  as  usual  hispid  and  glandular.  The  corolla  is  funnel-shaped^ 
with  expanded  limb,  and  is  provided  on  the  outside  with  scattered 
glandular  hairs,  thus  acting  probably  as  a  further  protection 
against  unbidden  guests.  Its  total  depth  is  about  13  mm.  and 
width  28  mm.,  the  width  of  the  throat  being  about  9  mm.  ^ge 
causes  no  appreciable  increase  in  these  measurements.  The 
tube  is  contracted  by  five  longitudinal  furrows,  but  they  are 
alternate  with  the  stamens,  not  opposite  to  them  as  in  P.  Campan^ 
ularia.  They  are  coloured  white,  but  are  of  no  great  depth  in 
proportion  to  the  diameter  of  the  tube.  The  general  colour  of 
the  corolla  is  a  deep  azure-blue.  The  stamens  are  long,  project- 
ing 5-10  mm.  beyond  the  corolla,  and  bear  large  versatile  authors ; 
they  are  thinly  covered  with  long  upward-pointing  hairs,  and 
bear  glabrous  basal  appendages  like  those  in  P.  Campanularia. 
Honey  is  secreted  as  usual.  The  ovary  and  style  are  hairy ;  the 
latter  is  more  deeply  bifid  than  in  P.  Whitlavia, 

The  mechanism  is  much  the  same  as  tbat  of  P.  Campanu- 
laria.  In  the  early  stage  the  style  is  included  in  the  corolla; 
its  length,  from  the  top  of  the  ovary,  is  10  mm.  It  lengthens 
afterwards  to  19  mm.  and  overtops  the  stamens.  Its  branches 
are  usually  close  together  at  first,  though  not  actually  adherent. 
The  flower  is  visited,  in  Cambridge,  principally  by  Apids  and 
Syrphids,  whose  mode  of  action  is  the  same  as  already  described 
for  P.  Campanularia. 

The  peculiar  mode  of  dehiscence  of  the  anther  in  this  genus 
was  observed  carefully  in  this  species.     The  anther  is  oblong  in 
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shape,  and  verBatile,  facing  upwards.  Dehiscence  begins  near  one 
end  of  each  lobe,  and  the  crack  spreads  rapidly  along  the  entire 
length.  Each  lobe  now  turns  itself  gradually  iuside  out,  as  one 
might  turn  a  glove-finger,  or  as  occurs  in  the  explosive  aril  of 
Oxali8 jUntil  finally  the  whole  anther  looks  like  a  ball  of  pollen, 
every  grain  being  thus  at  one  stroke  extruded  from  the  pollen- 
sacs.  This  is  seen  in  figs.  6  and  7.  A  similar  process  occurs  in 
Gagea  lutea,  as  described  by  Kerner  *. 

P.  divaricat a. ^-ThiB  species  resembles  P.  tanacetifolia  more 
closely  than  the  last  three  described.  The  inflorescence  is  a  dense 
cyme,  with  small  flowers.  The  plant  is  covered  with  long  silky 
hairs,  but  is  not  glandular.  The  corolla,  whose  size  remains  con- 
stant, is  about  10  mm.  deep  and  10  mm.  wide,  of  a  funnel-shape, 
and  pale  heliotrope  in  colour.  The  veins  are  somewhat  more  deeply 
tinged,  and  may  possibly  to  some  extent  act  as  honey -guides. 
There  are  longitudinal  furrows  in  the  corolla  opposite  to  the 
stamens,  but  these  are  not  differently  coloured  from  the  rest. 
The  stamens  and  style  project  only  slightly  beyond  the  corolla ; 
both  are  hairy,  the  latter  especially.  Honey  is  secreted  in  the 
usual  place,  but  the  disk,  instead  of  secreting  it  all  over  its 
surface,  bears  ^yQ  well-marked  swollen  yellow  nectaries,  alternate 
with  the  stamens.  These  latter  bear  the  usual  appendages,  which' 
in  this  species  are  adnate  also  to  the  corolla,  forming  little  pockets 
at  the  base  of  each  stamen,  between  it  and  the  corolla.  They 
fit  so  closely  together  that  there  is  no  room  between  them  for  an 
insect  to  reach  the  honey,  unless  it  forcibly  separate  them  with 
its  proboscis.  The  style  is  bifid  as  usual,  but  only  to  a  depth 
of  about  2  mm.  (fig.  13). 

The  mechanism  of  the  flower  is  much  like  that  of  the  preced- 
ing species.  The  style,  when  the  anthers  open,  is  about  3-4  mm. 
below,  and  its  lobes  are  closed  against  one  another.  It  gradually 
comes  up  to  the  same  level,  and  the  lobes  spread  out  at  an  angle 
of  Irom  60°  to  90°  with  one  another.  The  position  of  the  parts 
favours  self-fertilization,  while  the  dichogamy  gives  the  chance 
of  a  cross.  Insects  crawl  over  the  whole  mass  of  flowers  as  in 
P.  tanacetifolia,  and  probably  very  often  effect  autogamy.  Every 
flower  as  a  rule,  sets  seed. 

Summary:  Phacelia, — The  above  described  species  present 
similar  general  features,  but  differ  in  detail.    Two  (P.  tanaceti- 

♦  •  PflaDzenleben,'  ii.  p.  91. 


Digitized  by 


Google 


60  MB.  J.  C.  WILLIS  ON  THE 

folia  and  P.  divaricata)  have  small,  pale*coloured  flowers,  massed 
in  dense  cymes  over  which  insects  can  crawl  without  flying  from 
flower  to  flower.  The  other  three  species,  all  belonging  to  the 
same  subgenus  (  TFAtV/a»ja),  have  large  brightly  coloured  flowers, 
separated  from  one  another  upon  the  axis  of  the  cyme,  so  that 
insects  must  fly  from  one  to  another.  The  former  species  are 
best  adapted  to,  and  seem  ofben  to  obtain,  self-fertilization  ;  the 
latter  are  better  adapted  to  a  cross.  All  are  dichogamous,but  the 
larger-flowered  species  more  so  than  the  rest.  In  all  the  honey  is 
secreted  below  the  base  of  the  ovary  and  protected  by  appendages, 
which  in  P.  ianacetifolia  are  attached  to  the  corolla,  in  P.  Cam- 
panularia^  Whtilavia,  and  Parryi  to  the  stamens,  in  P.  dimricata 
to  both.  The  plants,  especially  the  peduncles  and  calyces,  are 
hairy  to  prevent  creeping  insects  from  ascending  to  the  flowers. 

The  general  mechanism  resembles  in  many  points  that  of 
Hydrophyllum  virginicum  as  described  by  Loew*,  but  in  the 
latter  the  specialization  of  the  corolline  appendages  has  gone 
further,  and  they  are  turned  into  a  tube  for  holding  and 
protecting  the  honey.  The  series  of  species  above  described  may 
also  perhaps  be  compared  with  the  series  of  species  of  Geranium^ 
Epilohiuniy  &c.,  as  arranged  by  Muller  t,  who  shows  how  large 
and  more  conspicuous  flowered  species  are  best  adapted  for  the 
cross,  the  inconspicuous  for  self-fertilization. 

The  above  described  species  cover  only  three  of  the  seven 
subgenera.  It  is  hoped  to  publish  at  some  future  time  observa- 
tions on  other  species,  as  well  as  on  some  other  genera  of  this 
hitherto  almost  untouched  order.  The  flowers  of  Netnophila 
and  Sydrolea,  besides  other  species  of  Phacelta  (subgenus 
Cosmanihus)^  have  been  studied  during  the  past  year,  but  the 
results  are  not  yet  complete  enough  for  publication. 

MOITABDA. 

The  only  published  observations  on  the  biology  of  this  flower 
are  those  of  Errera  and  Gevaert  J,  and  of  H.  Miiller  §,  only  the 
former  paper  dealing  in  any  way  with  the  floral  mechanism.    As 

*  "  Blutenbiologiiche  Beitrage,  I.,"  Prings.  Jahrb.  xxii.  1891,  p.  446. 
t  *  Fertiliiation  of  Flowers,'  Eng.  ed.  1883,  pp.  156,  264,  &c, 
X  *'  Sur  la  itracture  et  les  modes  de  fgoondation  des  flears,"  Bull.  See.  Roy. 
Bot  Belg.  xrii.  1878,  p.  38. 
S  L.  c,  p.  477. 
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tlve  species  considered  by  these  authors  is  Jf.  eiliata^  it  may  not 
be  out  of  place  here  to  give  a  short  account  of  the  phenomena 
of  fertilization  in  some  other  species. 

M.  dkfyma.-^The  flowers  are  massed  in  dense  fabe  whorls, 
like  those  of  Mint.  They  are  fairly  large,  with  a  brilliant  red 
colour  and  strong  aromatic  odour.  The  bracts  are  reddish 
coloured  on  their  upper  surfaces,  especially  towards  the  base ; 
they  are  large  and  surround  the  *'  whorl "  of  flowers,  adding  to 
its  conspicuousness.  The  calyx-tube  is  long  and  narrow,  ending 
in  short  teeth.  The  corolla  projects  a  considerable  distance 
beyond  it)  its  total  length  being  about  36  mm.  The  tube  of  the 
corolla  is  only  about  *5  mm.  in  diameter  near  the  base,  and 
gradually  widens  above  it.  In  the  throat  it  widens  to  a  diameter 
of  about  4  mm.  and  then  divides  into  an  upper  lip,  continuing 
the  line  of  the  tube,  and  a  lower  lip,  at  right  angles  to  it.  The 
last  3  mm.  or  so  of  the  lower  lip  are  turned  up  at  right  angles  to 
the  rest  (fig.  14)>  The  outer  surface  of  the  corolla  is  covered 
with  minute  glandular  hairs. 

The  two  stamens  are  inserted  upon  the  corolla,  in  the  throat, 
upon  the  lower  side;  their  filaments  cross  the  throat,  thus  further 
narrowing  its  entrance,  and  run  up  under  the  upper>  lip  ;  they 
project  somewhat  beyond  it  at  the  tip  (fig.  14).  Each  bears  a 
versatile  anther,  and  the  two  are  joined  together  laterally  in  a 
manner  to  be  considered  below  (figs.  16  and  17).  The  anthers 
dehisce  downwards.  The  style  projects  behind  them;  its 
anterior  stigma  is  long,  while  the  posterior,  here  as  in  most 
LabiatsD  apparently  of  little  use,  is  much  shorter. 

Honey  is  secreted,  as  in  the  rest  of  the  order,  by  a  gland  at 
the  base  of  the  ovary  It  is  fully  protected  from  rain  and  from 
insects,  other  than  those  with  tongues  of  14  mm.  or  more  in 
length,  by  the  length  (20  mm.)  and  narrowness  of  the  corolla- 
tube. 

The  flower  is  markedly  protandrous.  At  first  the  style  (fig.  14) 
stands  just  behind  the  anthers,  with  its  lower  stigma  parallel 
to  itself.  Later  on  it  projects  a  little  further  and  the  stigma 
bends  down  (fig.  15).  The  stamens  stand  straight  out  at  first  and 
present  the  pollen  to  the  back  of  an  insect  visitor  alighting  on 
the  lower  lip.  The  cohesion  of  the  anthers  perhaps  serves  to 
keep  them  in  the  most  favourable  position.  Later  on  the 
filaments  bend  backwards  and  remove  the  anthers  from  their 
position,  carrying  them  behind  the  style.    If  the  anthers  have 
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been  separated,  by  insects  or  otherwise,  the  filaments  simply  bend 
backwards,  one  on  each  side  of  the  style,  like  those  of  Teuerium. 
If,  however,  as  was  usually  the  case  in  Cambridge,  the  anthers 
still  cohere,  the  filaments  have  to  go  through  more  contortions 
to  effect  their  object  (fig.  15). 

The  fiower  appears  to  be  adapted  specially  to  long-tongued 
Lepidoptera,  but  none  were  observed  visiting  it  in  Cambridge 
(no  night  observations  were  made).  Only  a  large  iosect  would 
touch  the  stamens  when  standing  on  the  lower  lip.  Various 
SyrphidsB  were  observed  creeping  over  the  flowers  and  eating 
pollen;  but  the  only  insect  noticed  attempting  to  reach  the 
honey  was  a  large  yellow  humble  bee,  which  visited  several 
flowers  and  made  desperate  eflbrts  to  obtain  the  nectar,  though 
apparently  \v  ithout  any  success,  its  proboscis  not  being  nearly 
long  enough.  Its  back  did  not  touch  the  stamens  at  all,  though 
sometimes  coming  within  a  few  millimetres. 

The  flower  occasionally  becomes  self-fertilized  during  the 
movements  of  the  stamens,  &c.,  but  yerj  often  this  does  not 
occur.  Only  a  few  of  those  examined  set  seed,  and  of  these 
many  had  only  one  or  two. 

M.  kalmiana  and  Jf.  fistuloia. — These  species  have  smaller 
flowers  of  a  purplish  colour.  In  the  principal  points  of  structure 
they  resemble  the  preceding  species,  but  the  anthers  are  turned 
so  as  to  stand  with  the  long  axes  horizontal,  as  in  M.  ciliata  (E. 
and  Q-.  loc.  cit.),  Kemer*  has  observed  honey-bees  visiting 
M*  Jisfulosay  while  avoiding  the  scarlet  M.  didyma,  and  suggests 
that  the  latter  may  be  visited  by  humming-birds. 

The  Cohesion  of  the  Anthers. — The  manner  in  which  the 
anthers  of  Monarda  cohere  was  pointed  out  by  Mr.  P.  Darwin, 
who  suggested  also  that  it  should  be  worked  out.  In  the  young 
bud  the  epidermis  of  the  anther  is  quite  smooth  (fig.  18),  but 
after  the  bud  has  reached  a  length  of  about  5  mm.  the  cells  of 
the  epidermis  swell  out  into  papill®  of  a  conical  shape  with  a 
rounded  apex.  This  process  occurs  on  those  parts  of  the  anthers 
which  are  contiguous  to  one  another,  but  not  only  on  the  parts 
which  are  in  contact.  The  wall  of  the  papilla  becomes  slightly 
cuticularized,  and  is  also  transversely  ridged  on  the  surface  of  the 
cuticle.  As  the  anthers  are  pressed  together  in  the  bud,  the 
papill»  of  the  one  become  interlocked  with  those  of  the  other, 
and  tbus  the  cohesion  is  effected.  ' 

*  *  Pflanaenleben/  ii.  p.  191. 
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It  is  hoped  to  follow  this  paper  with  a  second,  containing 
obserrations  on  other  HydrophjllesB,  besides  Calandrinia,  Cleome^ 
Ziziphora  (the  anthers  cohere  like  those  of  Jfo;»ariaX  CalUprora, 
and  other  flowers.  These  have  all  been  studied  in  1891-2,  but 
the  obserrations  are  still  incomplete.  In  conclusion,  the  author 
desires  to  express  his  sense  of  obligation  to  Mr.  Francis  Darwin 
for  his  ever-ready  advice  and  criticism,  and  to  Mr.  I.  H. 
Burkill,  who  kiudly  verified  the  species  of  Phacelia. 

EXPLANATION  OP  PLATE  HX 

Fig.    1.  Clai/fonia  aUinoides,    Flower  in  earlj  stage.     X  3}. 

2.  Do.    Flower  in  late  (female)  stage.     X  3}. 

3.  Phacelia  ianaoetifolia.     Flower,  with  half  of  calyx  and  corolla  &5. 

removed,  in  early  stage.    The  dotted  lines  represent  the  position  of 
the  styles  in  the  later  stage.    Nat.  size. 

4.  Do.  Transr.  sect  of  flower  near  the  base,  passing  through  the  corolline 

appendages  (shaded).     X  4. 

5.  Do.    Portion  of  base  of  corolla,  seen  from  inside,  with  two  stamens, 

showing  the  peculiar  appendages  of  the  corolla.     X  4. 

6.  P.  (Jampanularia.    Flower  in  early  (male)  stags  before  dehiscence  of 

the  anthers ;  from  a  photograph.     \  nat.  size. 

7.  Do.     Flower  in  early  stage,  seen   from   side,  with   three  anthers 

dehisced ;  from  a  photograph,    f  nat  size. 

8.  Do.    Flower  in  late  stage,  seen  from  side ;  from  a  photograph,  f  nat. 

size. 

9.  Do.    Transv.  section  of  corolla  &o.,  taken  at  level  of  middle  of  calyx- 

lobes,  showing  the  furrows.    Nat.  size. 

10.  Do.    Stamen-base  seen  from  within.     X  2. 

11.  Do.    Stamen-base  seen  from  side.     X  2. 

12.  Do.    Ovary  and  style.    Nat.  size. 

13.  P.  divaricaia.    Flower  in  late  stage.    Nat.  size. 

14.  Monarda  didyma.    Flower  in  early  stage.    Nat.  size. 

15.  Do.    Flower  in  late  stage :  the  corolla  has  become  bent  at  the  point 

of  meeting  the  calyx-tube,  as  commonly  happens  in  this  flower. 
Nat  size. 

16.  Do.    Anthers  seen  from  behind.     X  4. 

17.  Do.    Anthers  in  fifont  yiew.     x  4. 

18.  M.  fistttiosa.    Epidermis  of  anther  from  a  bud  5  mm.  high,     x  240. 

19.  Do.    Epidermis,  bud  10  mm.  high.     X  240. 

ca/.= calyx ;  cor. = corolla ;  ^.= epidermis ;  ^.=:  process  of  corolla  or  stamens  ; 
s<.= stamens;  «^y.=  style. 
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It  is  hoped  to  follow  this  paper  with  a  second,  containing 
observations  on  other  HydrophyllesB,  besides  Oalanirinia^  Oleome^ 
Ziziphora  (the  anthers  cohere  like  those  of  Monarda\  OaiUprara^ 
and  other  flowers.  These  have  all  been  studied  in  1891-2,  but 
the  observations  are  still  incomplete.  In  conclusion,  the  author 
desires  to  express  his  sense  of  obligation  to  Mr.  Francis  Darwin 
for  his  ever-ready  advice  and  criticism,  and  to  Mr.  I.  H. 
Burkill,  who  kindly  verified  the  species  of  Fhaeelia, 

EXPLANATION  OP  PLATE  TIL 

Fig.   \,  Claytonia  akinoides.    Flower  in  early  stage.     X.3J. 

2.  Bo.    Flower  in  late  (female)  stage.     X  3^. 

3.  PkaceUa  tanacetifoUa.    Flower,  with  half  of  oalyz  and  corolla  &o. 

removed,  in  early  stage.     The  dotted  lines  represent  the  position  of 
the  styles  in  the  later  stage.  '  Nat.  size. 

4.  Do.    Transv.  sect  of  flower  near  the  hase,  passing  through  the  corolline 
appendages  (shaded).     X  4. 

5.  Do.    Portion  of  base  of  corolla,  seen  from  inside,  with  two  stamens, 
showing  the  peonliar  appendages  of  the  corolla.     X  4. 

6.  P.  Caan^pantdaria.    Flower  in  early  (male)  stage  before  dehiscence  of 

the  anthers ;  from  a  photograph.    |  naU  sixe. 
7i  Do.    Flower  in  early  stage,  seien   from   side,  with  three  anthers 
dehisced;  from  a  photograph.    |  nat  size. 

8.  Do.    Flower  in  late  stage,  seen  from  side ;  from  a  photograph,    f  nat 

size. 

9.  Do.    Transv.  section  of  corolla  &c.,  taken  at  level  of  middle  of  calyz- 

lobee,  showing  the  furrows.    Nat.  size. 

10.  Do.    Stamen-base  seen  from  within.     X  2. 

11.  Do.    Stamen-base  seen  from  side.     X  2. 

12.  Do.    Ovary  and  style.    Nat.  size. 

13.  P.  divariocUa,    Flower  in  late  stage.    Nat.  size. 

14.  Monarda  didyma.    Flower  in  early  stage.    Nat.  size. 

15.  Do.     Flower  in  late  stage :  the  corolla  has  become  bent  at  the  point 

of  meeting  the  calyx-tube,  as  commonly  happens  in  this  flower. 
Nat.  size. 
16  Do.    Anthers  seen  from  behind.     X  4. 

17.  Do.    Anthers  in  front  view,     x  4. 

18.  M.Jistuiosa.    Epidermis  of  anther  from  a  bud  5  mm.  high.     X  240* 
10.  Do.    Epidermis,  bud  10  mm.  high.    x240. 

caL  soalyz ;  C9r.  soinrolla ;  ep.  ^epidermis ;  pr. =proces8  of  corolla  or  stamens ; 
s^.sstamens;  8^y.=8tyle. 
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On  the  Botanical  Besults  of  the  Sierra  Leone  Boundary 
CommiBsion.    By  G.  F*  Scott  Elliot,  M.A.,  F.L.S. 

[Bead  16th  Maroh,  18d8.] 

Intboditotton. 
The  object  of  the  Sierra  Leone  Boundary  Commission  (to  which 
I  was  attached  as  bofcanist)  was  to  trace  the  boundary  of  the 
French  and  English  spheres  of  influence  at  Sierra  Leone. 
During  the  expedition  we  passed  over  about  700  miles,  without, 
however,  being  ever  more  than  300  miles  from  the  coast  or 
reaching  a  greater  height  than  3600  feet  *. 

At  about  2500  feet  there  were  signs  of  a  different  flora,  such  as 
the  presence  of  certain  Composites,  bulbous  plants,  and  some 
epiphytic  orchids  which  do  not,  1  think,  occur  below  this  level ; 
but  these  signs  were  quite  as  distinct  on  the  Sugarloaf  Mountain  at 
Freetown  as  on  the  broad  grassy  table-like  watershed  which  sepa- 
rates the  Niger  from  those  rivers  (Scarcies,  Bokelle)  which  flow 
direct  to  the  West  Coast.  As  a  whole  it  is  a  forest  flora  of  a  humid 
evergreen  type,  and  perhaps  chiefly  characterized  by  the  abund- 
ance of  trees  and  climbers  and  by  a  large  proportion  having  thick 
coriaceous,  often  pinnate  leaves  and  usually  inconspicuous  flowers. 

The  results  have  been,  to  me  at  leaat,  most  disappointing.  I 
brought  home  2200  numbers  which  have  yielded  about  1170 
species,  amongst  which  there  seem  to  be  two  new  genera  and  about 
50  or  60  new  or  unnamed  species,  most  of  which  are  here  described. 
This  is  partly  due  to  the  short  time  at  my  disposal  (as  we  were 
only  5|  months  in  the  country,  of  which  30  days  were  rendered 
blank  through  fever  and  weakness),  partly  to  the  difiSeulty  of 
drying  plants  in  a  very  humid  climate  and  when  constantly 
travelling,  but  perhaps  chiefly  to  the  extremely  thorough  way  in 
which  the  flora  has  been  already  studied. 

Afzelius  was  several  years  at  Freetown  ;  Adanson  6  years  in 
Senegambia,  Leprieur  and  Perrottet  5  years,  Heudelot  4  years ; 
Mr.  Gt.  Mann  spent  4  years  on  the  coast,  Isert  and  Thonning 
8  years,  Beauvois  and  also  Barter  2  years ;  and  Baikie  and  7ogel 
made  important  collections  besides  those  mentioned.  Many 
others  have  also  worked  upon  this  flora  f. 

*  According  to  rough  oalculatioii  by  Major  Kenney. 

t  For  example,  Q.  Don,  Brass,  Burton,  Griffon  du  Bellay,  Daniell,  Irving, 
Matthews,  Purdie,  Sieber,  Smeathmann,  Oh.  Smith,  Soyauz,  Miss  Turner, 
Whitfield,  Dr.  Lester  Thomson,  C.  Thomson,  Pogge,  H.  H.  Johns  tone,  Preuss, 
and  others. 
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In  naming  this  Collection  I  have  had  the  kindest  and  most  un- 
remitting assistance  from  Professor  D.  Oliyer,  Mr.  C.  B.  Clarke, 
Mr.  Baker,  and  all  his  assistants  at  £ew,  as  also  from  Mr. 
Camithers's  staff  at  the  British  Museum.  I  have  given  new  and 
doubtful  forms  at  any  rate  to  those  who  are  authorities  on 
particular  orders  or  are  at  present  working  upon  them ;  and 
have  specially  to  thank  those  who  have  taken  the  following 
groups  entirely  off  my  hands : — 

Amaryllids,  Lilies,  and  IridacesB,  by  Mr.  J.  G-.  Baker. 

CyperaceaB,  CommelinacesB,  Mr.  C.  B.  Clarke. 

Orchids,  Mr.  E.  A.  Eolfe. 

SolanacesB  and  Cryptogams,  Mr.  C.  H.  Wright. 

Fungi,  Mr.  G.  Massee. 

Apocynaoe»,  Dr.  O.  Stapf . 

The  description  of  new  and  doubtful  forms  only  in  the  follow- 
ing orders  have  been  left  to  those  mentioned : — 

Malvacesa,  Mr.  £.  G.  Baker;  Graminesa,  Mr.  A.  B.  Eendle; 
Scrophulariacesa  (except  one  Bopatritm),  Mr.  W.  B.  Hemsley ; 
Ebenacesa,  Mr.  W.  P.  Hiem;  Acanthacea,  Mr.  Solfe ;  Aroids, 
Mr.  N.  E.  Brown ;  Melastomacese,  Professor  Cogniaux ;  Aristo- 
lochia,  Dr.  Masters ;  Labiatse  and  other  Corolliflorse,  Mr.  J.  G-. 
Baker. 

I  have  to  thank  these  gentlemen  for  the  descriptions  which 
they  have  kindly  given  me  for  insertion  in  this  paper,  which 
I  have  been  careful  not  to  alter  in  any  way.  The  rest  of  the 
naming  and  description  has  been  done  by  myself,  and  I  have 
specially  to  acknowledge  my  obligation  to  Professor  D.  Oliver 
for  his  most  kind  assistance,  and  also  to  Mr.  N.  £.  Brown,  whose 
carefulness  and  20  years'  experience  of  Herbarium  work  have 
been  most  valuable  to  me. 

I  am  also  indebted  to  Miss  A.  Lorrain  Smith  for  the  very 
careful  anatomical  study  which  she  has  made  for  me  of  a  plant 
without  flowers  which  has  greatly  puzzled  every  systematic 
botanist  to  whom  it  has  been  shown;  anatomical  characters 
alone  show  that  it  probably  belongs  to  GentianaceoB  or  Melasto- 
mace®,  and  after  carefully  examining  both  orders  it  seems  to 
me  that  it  may  be  a  new  genus  of  the  latter  near  Lavomera, 
Miss  Smith's  observations  will  probably  be  given  in  another 
memoir. 

The  first  set  of  the  plants  is  at  Kew,  the  second  at  the  British 
Museum,  the  third  has  gone  to  Berlin,  the  fourth  to  Harvard, 
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the  fifth  to  Calcutta,  and  the  sixth  to  Paris ;  and  I  have  to  thank 
Mr.  Garnithers  for  saying  me  much  trouble  and  also  expense  in 
forwarding  some  of  these.  A  small  set  of  Pharmaceutical  speci- 
mens are  now  in  the  possession  of  the  Pharmaceutical  Society. 

Of  these  1170  species  the  proportion  of  four  natural  orders  is 
given  below  as  contrasted  with  that  of  the  Niger  flora,  fiichard's 
Abyssinian,  Kotschy's  Nubian,  and  Mr.  Mann's  floras,  the  latter 
having  237  species  which  occur  above  6000  feet  in  the  Cameroons. 


This  Col- 
lection. 

Niger 
Flora. 

Richard, 
Abyss. 

Kotsohy, 
Nubia. 

Mann, 
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The  other  largest  orders  in  my  collection  are : — Euphorbiaces 
57  species,  Orchids  32,  Anonace»  25,  Apocynace»  21,  Gyperaces 
22,  ScrophulariacesB  18,  Scitamineae  17,  Loganiace»  16^  and 
Aroids  14  species  respectively. 

I  found  in  matching  my  specimens  that  those  of  Barter, 
Baikie,  and  Yogel  from  the  Niger  expedition  were  of  the  most 
use  (after  tho^e  from  Freetown  itself)  ;  G.  Smith's  Gongo  plants 
seemed  also  for  the  most  part  almost  identical ;  and  I  have  also 
found  many  of  Welwitsch's  Angola  species  amongst  mine.  There 
is  a  general  idea  that  the  Flora  of  East  and  West  Tropical  Africa 
is  largely  identical,  but  my  experience  in  naming  my  specimens 
is  very  strongly  against  this  * ;  it  is  very  rarely  indeed  that  I 
have  found  any  of  my  species  occurring  fQong  the  East  Goast  or 
anywhere  East  of  a  line  drawn  from  the  Albert  Nyanza  along 
the  West  shore  of  Tanganyika  to  the  Tropic  of  Capricorn ;  and  I 
was  so  strongly  impressed  by  this,  that  I  have  looked  a  little 

*  Sir  Joieph  Hooker  pointed  out  the  similarity  of  Idaun's  high  altitude  plante 
of  the  Oameroons  with  those  of  Abyssinia,  and  this  seems  to  hare  been  applied 
by  others  to  the  whole  flora :  qf.  Journal  Linnean  Society,  yols.  n.  (1862)  pp.  1-4, 
&vii.  (1864)  pp.  171-181. 
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further  into  the  qnestion.  It  seems  to  me  that  if  we  take  all 
West  Tropical  Africa  from  Senegambia  to  Angola,  and  the 
whole  drainage-area  of  the  Niger  and  Congo,  and  if  we  were  to 
exclude  all  the  higher  land  above  3000  feet  in  altitude,  we  should 
have  an  extremely  natural  botanical  region.  The  Bubiaceie— 
which  have  been  so  well  worked  out  by  Mr.  Hiem  in  the 
*  Flora  of  Tropical  Africa,'  which  include  the  Welwitschian  speci- 
mens and  Congo  plants  in  the  British  Museum — seemed  to  me 
to  be  a  good  order  in  which  to  test  this  theory.  I  find  that  of 
the  498  species  enumerated: — 

250  are  confined  to  West  Tropical  Africa ; 
80  in  West  Tropical  Africa,  which  also  occur  in  Darfur, 
Fazokel,  or  Schweinfurth's  collections  near  the  water- 
shed of  the  Congo  in  Monbuttuland,  Niamniam,  &c. ; 
76  are  confined  to  Nileland  and  Abyssinia; 
68  to  Mozambique,  Zanzibar,  and  Zambesi ; 
16  range  from  Abyssinia  to  Angola ; 
8  Mozambique  to  Angola; 
20  confined  to  Angola ;  and 

18  are  common  to  East  and  West  Tropical  Africa,  which 

small  number  includes  common  widely  diffused  species. 

That  is  250+80,  or  56*2  per  cent,  belong  entirely  to  this 

proposed  region,  40*2  per  cent,  to  the  remainder  of  Tropical 

Africa,  and  8'6  per  cent,  do  not  suit  this  theory. 

Other  points  in  favour  of  this  view  are : — 

1.  It  agrees  very  closely  with  one  of  WaDace's  distribution 

areas  (2,  Soudan). 

2.  It  is  reaJly  an  area  bounded  by  water-partings. 

8.  It  is  distinguished  by  the  rainy  season  being  almost  in- 
variably between  April  andNovember,  while  on  the  Eastern 
side  it  is  almost  invariably  between  October  and  May  *. 

4.  It  is  an  evergreen-forest  region  characterized  by  great 
humidity,  and  is  separated  from  similar  districts  on  the  East 
Coast  by  a  series  of  grassy  upland  plateaux  and  mountains 
which  seem  to  be  approximately  continuous  from  Abys- 
sinia to  Nyassaland  and  Angola. 

As  Mr.  C.  B.  Clarke  has  pointed  out  for  similar  regions  of 

*  The  rain  occurs  in  Senegambia,  Sierra  Leone,  and  Kordofan  as  above; 
Unyamwesi,  Tanganyika,  and  Tette  (our  winter)  as  above ;  Zanzibar  has  a  double 
season,  Oct-Dec.  and  Mar.-May ;  while  the  Ghiboon  is  exceptional  with  rain 
also  from  Oct.  to  May,  and  Abyssinia  has  summer  rains. 
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Wallaoe,  this  would  be  almost  impoesible  to  tabulate  upon  (P\uL 
Trans.  toI.  188.  p.  871),  but  his  subdivision  into  Africa  North 
and  South  of  the  Equator  would  separate  both  the  Congo  and 
Angola  entirely  from  the  Niger,  which  seems  unfortunate. 

As  to  the  origin  of  this  Niger-Congo  flora,  we  can  at  present 
only  speculate.  I  have  been  able  to  see  something  of  the 
Canary  Island  flora  and  of  Algiers,  and  there  does  not  seem 
any  connexion  with  this  Niger-  Congo  flora.  The  Sahara  flora, 
known  to  me  from  Tripoli  and  Egypt,  and  the  Upper  Nile  flora 
from  Wady  Haifa  also  show  no  affinity  with  it,  neither  does 
anything  I  have  seen  in  Cape  Colony,  Transvaal,  or  Natal 
remind  me  of  this  district.  On  the  other  hand,  Angola  falls 
partly  within  it  and  there  seems  strong  affinity  with  the  Abys- 
sinia to  Nyassa  flora,  shown,  however,  chiefly  by  genera  not 
species.  Hence  it  seems  to  me  possible  that  the  ancestors  of 
these  plants  crossed  into  the  Congo  valley  from  the  East,  and 
were  perhaps  originally  connected  with  India  when  the  Nubian 
sandstones  were  deposited,  «.  e,  before  the  arid  character  of  the 
Sahara  and  Arabia  was  established.  It  does  not  seem  at  all 
likely  that  they  came  from  the  North,  as  the  high  altitude  plants 
seem  almost  certainly  to  have  done. 

In  this  connexion  some  have  been  inclined  to  suppose  com- 
munication by  islands  from  the  West  Indies  to  West  Africa.  I 
have  been  able  to  add  a  few  more  species  common  to  both  these 
regions  (St/mmeria  panieulata,  Ryptis^  2  species,  Xyru  laxiflorui^ 
and  Fyoreu9  sp.),  but  we  must  remember  the  constant  traffic 
which  has  taken  place  between  West  Africa  and  the  West  Indian 
islands  almost  since  the  discovery  of  the  latter ;  both  rice  and 
maize,  and  possibly  manioc,  have  been  imported  constantly  for 
growing,  and  also  tobacco.  The  ancestors  of  the  present 
population  of  Ereetown  were  also  brought  from  America  and 
carried  with  them,  as  is  very  obvious  at  Freetown,  fruit-trees 
:  and  probably  medicinal  plants,  so  that  there  has  been  great 
opportunity  for  accidental^  introductions ;  while  the  driJPb  of 
the  ocean  currents  seem  to  be  mainly  from  Africa  to  America. 
On  the  other  hand,  the  occurrence  of  such  genera  as  Bertiera 
and  Sabieea  with  many  endemic  species  cannot  be  explained 
in  this  way,  and  a  full  knowledge  of  both  Indian  and  American 
floras  would  be  required  before  finally  settling  the  question. 
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Desobiptioks  of  few  Speoies  and  Yabieties. 
Afokaoeje. 

AWOKA  LATIFOLIA,  Sp.  nOV. 

Arbor  ramis  rugosis  rubris,  junioribus  petiolisqae  brunneo- 
yelutinis;  foliis  amplis  coriaceis  oboyato-oblongis  vel  eUipticifl 
acmniDatis  acatis  basi  rotundatis  yel  subcordatis,  superne  sine 
co8t&  TeniBqae  bruimeo-pilosis  glaberrimis,  infeme  pilis  stellatis 
conspends;  venis  yeiiulisque  prominnlis^  venis  IS-lS-jugis; 
limbo  20-25  cm.  long,  et  13  cm.  lat. ;  petiolis  breyibus  crebris 
6—8  mm. 

Flores  yirides,  pedunculis  solitariis  2  cm.  cum  bracteis  sepaliB- 
que  dense  brunneo-tomentosis ;  bracteis  paryis.  Sepalis  mem- 
branaceis  oyatis  obtusis  connatis ;  petalis  coriaceis  dorso  dense 
pnberulis  interne  subglabris  margine  reyoluto,  ezterioribus  late 
oyatis  obtusis  11  mm.  x  13  mm.,  interioribus  oboyatis  basi  con- 
tractis  16  mm.  x  10  mm. 

Stamina  numerosa,  obpyramidales  lateraliter  dehiscentes, 
superne  expansa  truncataque.  Garpellis  connatis;  stigmate 
hirsuto  applanato. 

A.  Mannii  affinis  sed  petalis  6,  floribus  solitariis,  foliis  circa 
6  uncias  latis. 

Near  Kafogo  in  Limba  Country,  April  6,  no.  6617.  Flowers 
green,  near  Berria  Falaba,  March  30,  no.  5421. 

XJyABiA  Sofa,  sp.  noy. 

Arbor  20-pedalis,  ramis  cormgatis  dense  pilis  stellatis  ferru- 
gineis  aureisye  hirsutis ;  foliis  membranaceis  oblongis  yel  oyatis 
plurime  subacutis  basi  rotundatis  yel  subcordatis,  supra  sparse 
infeme  dense  stellato-pilosis ;  venis  circa  10-jugis ;  foliis  6-10  cm. 
long,  et  8-5  cm.  lat. ;  petiole  4  mm. ;  racemis  congestis  oppositi- 
foliis  1-3-floris  2-3  cm.  longis ;  bracteis  oblongis  parvis ;  sepalis 
membranaceis  oyatis  vakatis  reticulato-yenosis,  cupulam  maturi- 
tate  ruptam  f ormantibus,  externe  dense  birsutis,  12  mm.  long,  et 
9  mm.  lat. ;  petalis  nigris  subcamosis  oblongis  yel  oyatis  dorso 
sparse  hirsutis  margine  yarie  undulate,  4-5  cm.  long,  et  5-10 
mm.  lat. 

Stamina  numerosa  circa  2  mm.  extrorsa ;  connectiyo  triangu- 
lare ;  carpellis  numerosis  hirsutis,  stigmate  cylindrico  camoso 
troncatOy  oyulis  circa  10. 
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On  the  banks  of  the  Niger,  Farana,  10^  N.  lat.,  about  8600  ft. 
alt.,  March  26,  no.  5870. 

UvABLA.  Apzelh,  sp.  nov. 
.  Frutez  ramis  rubris  corrugatis,  juyentute  dense  pilis  aureo- 
brunneis  hirsutis ;  foliis  oblongis  vel  oblongo-obovatis  obtusis 
yel  obtuse  acumiDatis,  margine  reyoluto  basi  rotundatis,  supeme 
sparse  pilis  albis  plurime  simplicibus  conspersis,  infeme  supra 
Tenas  cum  yenulis  prominentes  densiuscule  pilis  aureis  plurime 
stellatis  obtectis ;  facie  etiam  sparsiuscule  hirsuto ;  Tenia  circa  12* 
jugis;  foliis  9-14  cm.  long,  et  8*5-7  cm.  lat.;  petiole  hirsuto 
8-4  mm. ;  pedunculi  solitarii  oppositif olii  cum  sepalis  petalisque 
dense  aureo-yelutini,  2-8  cm.;  floribus  8-4  cm.  diam.;  sepalis 
ovatis  acutis,  10-15  mm.  long,  et  5-11  mm.  lat. ;  petalis  18  mm. 
long,  et  10  mm.  lat.,  exterioribus  late  ovatis,  interioribus  obovatis 
cuneatis  ad  basin  interne  albo-pilosis. 

Stamina  numerosa  subsessilia,  circa  2  mm.  loug.,  lateraliter 
dehiscentes ;  connectiyo  triangulare ;  carpellis  hirsutis  ovulis  circa 
6  campjlotropis ;  stigmate  camoso  triquetro. 

Fructus  bilobus,  longe  stipitatus  dense  albo-velutinus,  2  cm. 
long,  et  15  mm.  lat.  et  diam. ;  stipite  8-4  cm. 

Between  Eahreni  and  Port  Lokko  in  Limba  Country  (in 
flower),  April,  no.  5812 ;  near  Mofari,  on  Scarcies  Biver  (in  fruit), 
Jan.,  no.  4412. 

Also  Afzelius  no.  4  in  Herb.  Mus.  Brit.,  Sierra  Leone. 

Clathbospbemttm  Vooelii,  Flanch. 

Professor  Baillon  has  already  pointed  out  (Adansonia,  viii. 
p.  820)  that  this  name  contains  more  than  one  species  in  the 
Kew  Herbarium  and  in  the  '  Flora  of  Tropical  Africa.'  The 
following  £ey  may  therefore  be  of  use  in  discriminating  the 
species. 

1.  C.  VooBLn,  Flanch. 

Leayes  rounded  at  base ;  outer  petals  broadly  ovate,  inner 
oblong ;  stamens  few,  similar  and  dehiscing  laterally.  Hooker, 
Flor.  Nigr.  p.  208,  tab.  10. 

On  the  Quarra  Sterling,  Voffely  no.  208 !  Barter,  no.  1221 ! 

2.  C.  Baillonii,  8.  j&//.— Popowia  Mannii,  Baill.  I  e. 
Iieaves  rounded  at  base ;  outer  petals  almost  orbicular,  inner 
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spathulate,  narrowed  at  base ;  stamens  21-25,  of  whicli  only  9 
are  fertQe. 
Bagroo  Biyer,  Mann,  1861. 

8.  C.  Heudelotii,  S.  Ml. — Popowia  Hendelotii,  BailL  l.  c. 

Leayes  enneate  at  base ;  petals  similar,  obovate,  narrowed  at 
base;  stamens  9,  e:ttrorse,  with  tbe  4  loculi  parallel  and  touching. 

Sierra  Leone,  8/5/57,  Barter  I  Niger,  1857,  Barter  I  In  de- 
pressis  fertilibus  ad  Karkandy,  Senegambia,  ubi  anno  1837,  leg. 
Heudelot,  no.  878.  Madina  Limba,  April  11, 1892,  Scott  Elliot, 
110.5656. 

4.  C.  MAmra,  OUver,  Fl.  Trap.  AJr.  l  p.  25. 

Flowers  unisexual;  inner  petals  minute;  stamens  7. 

Mount  John,  river  Konqui,  Aug.  1862,  Mann,  no,  1782! 
Ghiboon  Eiver,  July  1861,  lat.  V  N.,  Mann,  no.  960!  Old 
Calabar,  Thomson. 

(The  only  other  species  known  to  me  are  C.  hiovulatum, 
S.  Moore,  from  East  Africa ;  and  an  undescribed  form,  Schtcein- 
Jurth,  nos.  204  &  1931.) 

Abtabotbys  VELiTTnrirs,  sp.  no7. 

Folia  3-6  uncias  longa  et  1-2  uncias  lata ;  pedunculis  circa 
9-floris;  petalis  cylindricis  basi  concavis  (cf,  Oliver,  Fl.  Trop. 
Afr.  i.  p.  28). 

Flanta  scandens,  ramis  teretibus  nigris  striatis,  juventute  dense 
pilis  aureo-brunneis  conspersis ;  foliis  coriaceis  oblanceolatis  yel 
ellipticis  obtusis  margine  incrassato  subreyoluto  basi  angustatis, 
infeme  marginibus,  costa,  venisque  pilosis,  csBteris  glabris ;  yenis 
utrinque  prominulis  circa  8-jugis ;  foliis  7-13  cm.  long,  et  3-4 
cm.  lat. ;  petiolis  brevibus  pilosis  3-6  mm. ;  pedunculis  brevibus 
curvatis  demum  uncam  validam  scandentem  formantibus,  ssepius 
9-flor)s  quarum  3  mediales  et  6  terminales  sunt ;  bracteis  parvis 
Unearibus  2-4  mm. ;  pedicellis  6-9  mm. ;  sepalis  8  oYato-trian- 
gularibus  (3  mm.  long,  et  lat.) ;  petalis  cylindricis  ad  basin 
concavis  orbicularibus  sequalibus  dense  pilis  aureis  velutinis 
10-12  mm.  longis  obtectis;  staminibus  20  obpyramidalibus 
lateraliter  dehiscentibus ;  carpellis  7-9;  stigmate  camoso  ligu- 
lato^  2  mm. ;  ovulis  2  erectis. 

A  climber  in  riverside  woods  on  alluvium  5  miles  east  of 
Musaia,  near  Falaba,  March  10,  no.  5137. 
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MOKODOBA  BOBEALIS,  Bp.  nOY. 

Petala  ezteriores,  1|  imcias  longa,  yalde  undulata;  petalis 
interioribus  orbicularibus  sine  dentibuB  auriculisTe  (cf,  Oliver* 
Fl.  Trop.  Afr.  I  c). 

Arbor  glaber,  ramis  griseis  glaacis  juventute  nigris ;  foliis 
membranaceis  oblongo-ellipiicis  Tel  obovatis  (Jf.  tenutfolia  potius 
M.  hrevipedi  ^innlsonhxxA)  viz  acuminatis  margine  revoluto  basi 
angustatiB,  14-28  em.  long,  et  6-10  cm.  lat. ;  venis  circa  12-jugiB 
cum  yenuliB  utrinque  prominuliB;  petiolis  crebriB  rugosis  5-8 
mm. ;  flores  magni  solitarii ;  pedunculiB  4  cm. ;  bracteis  late 
ovatis  baud  foliosis  5  mm. ;  Bepalis  ovatis  obtuBis  8-10  mm. 
long,  et  6  mm.  lat. ;  petaliB  ezterioribuB  4  cm.  long,  circa  5  mm.- 
1  cm.  lat.,  margine  varie  undulato  vel  crispato;  interioribtn 
orbicularibuB  basi  contractiB  margine  interneque  pilis  longis 
(2  mm.)  conBpersis  circa  2  cm.  diam. ;  staminibus  numerosis 
cuneatis  lateraliter  debiBcentibus,  connectivo  carnoBo  deprcBBO ; 
ovario  mamm»f  ormi. 

On  tbe  way  to  Eukuna,  ScarcioB  Eiver,  Jan.  7,  no.  4716. 

Mekispebmaoejb. 

Sthclibla  leoitenbis,  Bp.  noy. 

iVutex  BubBcandens,  cortice  cinereo  yel  griseo  Btriato;  ramuliB 
gracilibuB  hirButiB;  foliis  membranaceis  lanceolatis  acuminatis 
acutis  ad  basin  gradatim  attenuatis  glabris  yel  infeme  costis 
obscure  birsutis,  subquinqueneryiis ;  neryuris  a  costa  circa 
8-jugis ;  foliis  7-13  cm.  long,  et  15-40  mm.  lat. ;  petiolis  in&a 
laminam  crassis  juyentute  birsutis  supra  canaliculatis  10-15  mm. 
long. 

Bacemi  caulini  dense  birsuti  8-10  cm.;  pedunculis  ssBpius 
20-30,  10-15  mm.,  in  capitulum  6-florem  terminatis;  bracteis 
paryis  margine  ciliatis;  bracteolis  3  minutis  2  mm.  diam.  sub- 
orbicularibus  rugosis ;  sepalis  ezterioribus  3  oyatis  ciliatis  2  mm., 
interioribus  3  ligulatis  yel  oblongis  conjunctis  corollamque  simu- 
lantibus  6  mm.  long,  et  yix  2  mm.  lat. ;  petalis  6  membranaceis 
spatbulatis  staminodia  simulantibus  yix  2  mm.  long. 

Stamina  6 ;  filamentis  crebris;  antheris  lateraliter  debiscentibus. 

Flowers  yellow,  Kahreni  Limba  Country,  no.  5627. 


Digitized  by 


Google 


07  THE  SIEBBA  LEONB  BOTTITDABY  COMMISSIOK.  7S 

BrrcN'EJB. 

CocHLOSPEBMTTM  NiLOTicuM,  Oliver, 

It  is  obIj  with  some  hesitation  that  I  have  identified  this  plant 
with  those  at  the  £ew  Herbarium  'collected  by  Petherick  on  the 
Upper  Nile  and  by  Schweinf  urth.  It  may  very  well  be  a  new 
species,  and  is  almost  certainly  a  new  variety. 

Near  Moria,  on  Tipper  Scarcies  Eiver,  Feb.  13,  no.  4793. 

POLTGALACBfi. 

Sectbidaca  LOK&BFBDinfioiTLATA,  Fre9,,  var.  Paboi,  S.  Elliot ; 
foUis  oblongis  ellipticis  obtnsis  ovatisve  basi  angustatis,  subtus 
glaueis ;  pedicellis  15-27  mm. ;  petalis  lateralibus  obovatis  cn- 
neatis  3-6  mm. 

Gambia  Biver,  Mungd  Farh  I  A  shrub  with  red  flowers  some 
4  feet  high,  on  bare  rather  dry  ground  near  Falaba,  March  12, 
uos.  5140  &  5149. 

I  should  have  described  this  as  a  new  species  were  it  not  for 
the  very  wide  distribution  according  to  Professor  Oliver,  who 
includes  under  this  name  two  Abyssinian  forms  described  as 
different  species  by  Hochstetter,  a  Zambesi  form  specifically 
described  by  Elotzsch,  as  well  as  a  Niger  plant.  Barter,  no.  1198. 

DiPTBBOCABPEJB. 

Ancistboculdus  Babtebi,  sp.  nov. 

Frutex  uncis  validis  spiralibus  scandens ;  cortice  rubro-glauco ; 
foliis  coriaceis  glabris  oblanceolatis  vel  obovatis  obtusisvelacutis 
etiam  subacuminatis  ad  basin  angustatis,  margine  valde  revoluto 
(baud  more  A*  guineensis  involute) ;  venis  venulisque  utrinque 
prominulis;  foliis  17-30  cm.  long,  et  7-10  cm.  lat. ;  petiole 
subnullo. 

Paniculi  dichotomi  18  cm.  longi  et  12  cm.  lati ;  ramulis  versus 
apicem,  flores  7-10  spicatas  ferentibus;  pedicellis  crebris  sub 
flore  articulatis  circa  2  mm. ;  bracteis  ovatis  obtusis  circa  2  mm. ; 
calycis  lobis  iusequalibus  ovatis  vel  oblongis  obtusis  glabris,  in 
flore  circa  4  mm.  long,  et  2  mm.  lat.,  in  fructu  8  mm.  longis ; 
petalis  oblongis  orbicularibus  obtusis  6  mm.  long,  et  5  mm.  lat. 

Stamina  9-10  basi  per  paria  ad  petalam  conjuncta ;  antheris 
inadqualibus ;  connective  baud  producto ;  sty  lis  8;  stigmate  capi- 
tate; fructu  obpyramidale  5-angulare,  costis  incrassatis,  sine 
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calycis  lobis  15  mm.  long,  et  15  mm.  lat. ;  Beminis  cotyledonis 
plicatis  contortuplicatis. 

On  Mount  Gt>nkwi,  Duunia  Talla  Hills,  Feb.  16,  no.  4860 ;  an 
nndershrub  in  forest  by  Kora  Eiver,  Feb.  18,  no.  4797. 

Also  shrub  seandent,  14  feet,  supporting  itself  hj  spines, 
Onitscha,  Niger  Expedition,  Barter^  no.  1699 ! 


MALYACBiB. 

KoBTELXTZBYA  FLAVA,  S.  G.  Baker,  sp.  nov. 

Perennis,  caule  erecto  stellato-scabrido  inf  erne  terete  supeme 
applanato ;  foliis  breviter  petiolatis  anguste  oblongisyel  anguste 
oblanceolatis  apice  acutis  basi  cuneatis  margine  prsdcipue  versuB 
apicem  serratis  trinerviis  utrinque  stellato-pubescentibus ;  ped- 
unculis  solitariis  unifloris  strictis  teretibus  quam  folia  brevioribus 
yel  BubsBquantibuB,  Tersus  apicem  articulatis,  bracteolis  line- 
aribus  pubescentibus  calyce  breyioribus;  sepalis  lanceolatis  acutis ; 
petalis  (in  siccitate  flayis)  quam  calyx  brevioribus ;  capsulis  his- 
pidis  pentagonis  ad  angulas  salientes  pubescentibus  5-cellulis, 
5-spennis,  spermis  brunneis. 

Stem  1  j  feet  bigb  or  more ;  leaves  1-2|  inches  long,  about 
I  inch  broad ;  petioles  |  inch. 

Differs  from  K.  adoensis,  Hochst.,  by  its  narrow  leaves  and 
unbranched  peduncles. 

Eather  wet  alluvial  by  river  at  Erimakuna,  alt.  c.  8000  feet, 
in  Niger  drainage  area,  March,  no.  5256. 

Probably  the  following  specimen  of  Welwitsch  no.  4900,  "  am 
Cuanza  Sasamanda,  Pungo  Andongo,  Feb.  1857,"  is  a  stouter 
form  of  this  species. 

HiBiBOiJS  ScoTELUi,  E.  O.  Baker,  sp.  nov. 

J7.  caule  ligneo  ramoso  non  spinoso,  ramis  strictis  stellato- 
pubescentibus  ;  foliis  petiolatis  prof unde  palmati-5-lobatis,  lobis 
serratis  subtus  minute  incano-stellato-pubescentibus,  junioribus 
non  lobatis  vel  trilobatis  serratis,  margine  et  nervo  medio 
rubro ;  floribus  axillaribus  solitariis  breviter  pedunculatis ;  brac- 
teolis lineari-lanceolatis  liberis  integris  nee  f  urcafcis  nee  appendi- 
culatis,  quam  calyx  brevioribus ;  sepalis  ovatis  acuminatis  pubes- 
centibus; margine  et  nervo  medio  rubro-fulvo;  petalis  calyce 
longioribus  (in  siocitate  purpureis)     capsulis  parvis  apiculatis, 
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localis  l-2-8penni8;  seminibus  nigrescentibuB  sparse  albo- 
stellato-pubescentibaB. 

Branches  about  1  foot  long ;  leaves  1  inch  long,  petiole  i  inch ; 
peduncle  ^-^  inch  long. 

This  plant  belongs  to  the  section  Ketmia. 

Flowers  yellow,  on  gneissose  rocks  by  Scarcies  Biyer,  2  miles 
north  of  Sasseni,  Jan.,  no.  4535. 

GELASTBIKSiB. 
SaLACIA  AKerSTIFOLIA,  sp.  UOV. 

Frutez  glaber,  ramis  nigris  teretibus  crebre  lenticellis  albis 
notatis ;  f oUis  lanceolatis  angustis  ssBpe  falcatis  obtuse  acumi- 
natis,  basi  cuneatis  supra  rubris  lucentibus  subtus  pallidioribus, 
margine  obtuse  serrate  revolutoqae ;  yenis  yenulisque  elevatis ; 
yenis  10-11-jugis  forte  curyatis  et  versus  marginem  fusis ;  foliis 
6-10  cm.  long,  et  15-24  mm.  lat. ;  petiolis  rugosis  supra  obscure 
canaliculatis  6-10  mm. 
Pedunculi  breves  (5  mm.)  15-25-flori ;  bracteis  minutis  ovatis 
'  ciliatis;  pedicellis  2  cm.;  caljds  segmentis  ezterioribus  ovato- 
triangularibusy  interioribas  ovato-rotundatis  margine  ciliatis 
1-2  mm. ;  petalis  obovato-oblongis  obtusis  4-5  mm.  long,  et 

2  mm.  lat. ;  anthersB  lobis  basi  divergentibus  2  mm. ;  filamentis 

3  mm. ;  disco  cupulare  circa  1  mm. 
Ovarium  immaturum  loculis  3-5^yulatis. 

Bafodeja  highlands  in  Limba  Country,  April,  no.  5486. 

Akaoabdiaoeji. 

Odika  (§  Euoduta)  laoBiTANA,  sp.  nov. 

Frutex  ramis  nigris  striatis  minute  pubendis ;  foliis  chartaceis 
6-7-foliolatis^  circa  35  cm.  long. ;  petiolis  15  cm.  long. ;  foliolis 
ovatis  vel  lanceolatis  demum  glabris  longe  acuminatis  minute 
apiculatis  basi  valde  insaquaUbus  quoad  marginem  superiorem 
rotundatis,  ad  10  cm.  long,  et  4  cm.  lat. ;  venis  10-l4-jugi8  vix 
prominulifl ;  petiolulo  margine  superiore  4-5  mm.,  inferiore 
0-3  mm. 

Bacemi  12-16  cm.  longi;  bracteis  ovatis  2  mm.;  pedicellis 
3nis,  infra  florem  articulatis  circa  6  mm.  longis ;  sepalis  1  mm. ; 
petalis  $  3  mm.  long,  et  1  mm.  lat. ;  staminibus  2  mm. ;  drupa 
3  mm. ;  stylis  4, 1  mm.  long. 

Folia  g^bra;   foliolis  majusculis  ovato-lanceolatis  distincte 
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peiiolulatis ;   foliis   quam  racemi  glabri  duplo  longioribos  {ef. 
Oliver,  Fl.  Trop.  Afr.  toI.  i.  p.  445). 

A  straggling  shrub  10  feet  high  on  dolerite  near  Buyabuja, 
Scarcies,  Feb.,  no.  4769. 

liEOUMnros^. 

Indiooebba  Scabciesii,  sp.  nov. 

Fruticulus  panrus,  ramis  luteis  glaucis  10-15  cm.  long. ;  foliis 
3-7-foliolatis  1-1*5  cm.  long. ;  foliolis  crassis  oblongis  vel  obovato- 
oblongis  apice  apiculatis  petiolulatis  subtus  albis  3-5  mm.  long, 
et  2-3  mm.  lat. 

Pedunculi  axillares  terminalesque  2-3  cm.  long,  plurime  3-4- 
flori;  floribus  sessilibus  dissitis;  bracteis  parvis  linearibus; 
bracteolis  2  minutis ;  caljcis  lobis  linearibus  acutis  2  mm. ; 
petalis  rubris  calycem  paullo  superantibus ;  legumine  paryo 
glabre  1-seminato ;  semine  oblongo,  olivaceo. 

[Ceteris  §  SphsBridiophorsB  {vide  Baker,  in  Oliver^  Fl,  Trop. 
Afr.  ii.  p.  66)  diversa  foliolis  3-7,  2  lineas  longis  et  pedunculis 
3-4-flori8  axillaribus.] 

On  road  near  Bujabuya,  Scarcies  Biver,  on  hard  laterite, 
Feb.  6,  no.  4765. 

IiTDiaoFERA.  Sofa,  sp.  nov. 

Frutex  7-pedalis,  ramis  striatis  ssepe  6  mm.  diam.  dense  pilis 
albis  hirsutis ;  foliis  2-4  cm.  long. ;  foliolis  1-7  plurime  3,  obovato- 
oblongis  vel  lanceolatis  utrinque  dense  albo-pilosis  junioribus 
aureo-sericeis  1-2  cm.  long,  et  6-8  mm.  lat.,  petiolis  supra  cana- 
liculatis  petiolulis  hirsutissimis ;  stipulis  linearibus  setaceis 
c.  5  mm. 

Pedunculi  axillares  penduli  graciles  1-10  plurime  5-7-flori; 
pediceUis  5-10  mm. ;  bracteis  linearibus  3-8  mm. ;  caljois  lobis 
dense  hirsutis  parvis ;  vexillo  dorso  sparse  piloso  caljcem  2-3plo 
superante;  leguminibus  cylindricis  suturis  paullo  elevatis  fere 
glabris  c.  15  mm.  long,  et  2  mm.  diam. ;  seminibus  4-8  oblongis 
glabris  lucentibus. 

Ceteris  §  Dissitiflorffi  {vide  Baker ^  I.  c.)  diversa  legumine  4-8- 
seminato,  pedunculis  1-10-floris,  foliolis  ^  unc.  longis. 

Lower  slopes  of  £ofiu  Mountain,  Jan.  27,  no.  4613 ;  alluvium 
near  Falaba,  c.  3600  feet,  March  12,  no.  5083 ;  in  grass  near 
Musai%  Falaba,  March  9,  no.  5080. 
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LOKOHOOABPUS  LTTOEKS,  Sp.  HOY. 

Frutex  ramis  teretibus  puberulis ;  foliis  7-11  foliolatis  15-20 
cm.  long. ;  rhachide  snpra  canaliculata  inconspicue  Hirsuta ; 
pulvino  incraBBato ;  foliolifl  oofiaceis  ovatis  lanceolatisve  acumi- 
natis  basi  rotundatis  margine  reyoluto  supra  lucidis  glabrk 
BubtoB  albis  pilis  minutis  lucentibus ;  veniB  circa  9-jagiB ;  foliolis 
5-7  cm.  long,  et  2-2*5  cm.  lat. ;  petioluliB  sericeiB  8-5  mm. ; 
Btipolis  caducis. 

Sacemi  axillares  23  cm.  longi ;  pedunculis  circa  40  brunneo- 
sericeis  d-4t  cm.  lougis,  flores  10-20  seBsiles  ferentibus ;  bracteis 
oblongis  obtuBiB  8-4  mm. ;  bracteolis  parvis  ovatis  2  mm. ; 
calycis  dense  brunneo-sericei  lobis  2  superioribus  connatis  4  mm. 
longiSy  8  inferioribiiB  tubum  (3  mm.)  sBquantibus  ;  vexillo  oblongo 
circa  1  cm.;  alis  falcatis;  carina  oblique  oblonga  circa  1  cm.; 
OYulis  paucis  circa  4 ;  stylo  birsuto. 

Ceteris  {cf.  Baker ^  I.  e.  p.  241)  diversus  floribus  solitariis, 
yexillo  glabro,  foliolis  7-11  lanceolatis  angustis. 

By  small  streams  in  Samu  Country,  Dec  22,  no.  4241. 

Macbolobium  Limba,  8p.  noY. 

Frutex  cortice  griseo-glauco,  ramis  junioribus  hirsutis;  foliolis 
2-6  plurime  4  coriaceis  glabris  obovato-oblongis  obtusis  vel  sub- 
acutis,  margine  revoluto,  basi  insBquilateraiibus  supra  lucidis 
Bubtus  pallidioribus ;  venis  ssspe  12-18-jugis  cum  yenuUs  utrinque 
prominulis ;  foliolis  9-20  cm.  long,  et  4-7  cm.  lat. ;  petiolulis 
rugosis  crassis  2  mm« ;  stipulis  semicircularibus  5  mm.  long,  et 
12  mm.  lat. 

Paniculi  axillares  5-8  cm.  cum  bracteis  bracteolisque  dense 
brunneo-yelutini ;  bracteis  oyatis  caducis  dense  hirsutis  5  mm. 
long,  et  2  mm.  lat. ;  bracteolis  robustis  rigidis  lignosis  oyatis 
15  mm.  long,  et  12  mm.  lat. ;  sepalis  ovato*triangularibus  (2  extra 
petala  connatis,  8  internis  liberis),  6  mm.  long,  et  2  mm.  lat. ;  yexillo 
magno  cordate  breviter  unguiculatoi  15  mm.  long,  et  2  mm.  lat. ; 
petalis  alteris  4  sepala  simulantibus. 

Stamina  8;  filamentis  breyibus;  aotheris  6  mm. x2  mm.; 
oyariis  4-oyulatiB  dense  hirsutis ;  stylis  longis  inflexis. 

Ceteris  (vide  Oliver,  M.  Trop.  Afr,  iL  p.  297)  diversum  sti- 
pulis orbicularibus  8  lin.  long,  et  9  lin.  lat.,  paniculis  2-8- 
uncialibus. 

Near  Eurusu,  Limba  Country,  April  7,  no.  5589 ;  near  Eafogo, 
April  6,  no.  5606. 
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SOSAOEA. 

'PjLBJSAsnju  Benn A,  ep.  nov. 

Frutexramis  nigria  teretibus,  junioribus  cum  paniculis  calyci- 
busque  dense  brunneo-velutinis. 

Folia  coriacea  oblonga  vel  obovata  etiam  ovata  obtusa  rarius 
Bubacuta  basi  cuneata  vel  angustata  ssepe  insBquilateralia  5-12 
cm.  long,  et  4r-6  cm.  lat. ;  costa  utrinque,  neryoris  lateralibua 
(plurime  12-jugis)  eubtus,  petiolis  stipulisque  dense  brunneo- 
velutinis ;  facie  superiore  lucida  obscure  pilis  sparsis  spiculisre 
conspersa;  facie  inferiore  intra  venularum  ramificationes  pro- 
funde  ezcavato  albo-tomentosa ;  petiolis  5  mm. ;  stipulis  linear- 
ibus  8-5  mm. 

Paniculi  terminales  pseudodicbotomi  5-7  cm.  long,  et  lat.; 
bracteis  obovatis  1-4  cm. ;  bracteolis  linearibus ;  caljcis  tube  6  mm. 
long,  et  4  mm.  lat.,  interne  pilorum  annulo  cincto,  dentibus  co- 
riaceis  ovatis  5  mm.  long,  et  2  mm.  lat. ;  petalis  membranaceis 
ovatis  caducis  4  mm.  long,  et  2  mm.  lat. ;  ovario  hirsute. 

A  P.  macrophylh,  Sabine  {cf,  Oliver,  Fl.  Trap,  AJr.  ii.  p.  366), 
foliis  basi  cuneutis  baud  cordatis  distiuctum,  ceteris  caljcis  tubo 
gibboso  diversum . 

Shrub  in  Bafodeya  hills,  April,  no.  5480 ;  6  miles  north  of 
Kuudita,  on  laterite  plateau  of  Talla  hills,  March  1,  no.  5052. 

Q-BUTOKTA  IcoNDBBE,  Oliver. 

The  stipules  in  mj  form  differ  from  Baillon's  description 
(Adans.  tom.  vii.  p.  223),  but  it  can  scarcely  be  distinct. 
Ninia  Talla,  Feb.  17,  no.  4894. 

BniZOPHOBBiB. 

Dactylopetalttm  pabyifolittm,  sp.  nov. 

Bami  graciles ;  fioribus  panels  5-6meris.  (Of.  ramis  crebris ; 
fioribus  numerosis  i>.  Barteri  et  ramis  intermediis  fioribus  4- 
meris  D.  Mannii.) 

Frutez  elatus  foliosus,  ramis  gracilibus  rubris  8  mm.  diam.  ad 
nodes  cupularibus,  juventute  birsutis. 

Folia  opposita  ovata  vel  elliptica  obtuse  acuminata  vel  obtusa, 
margine  revoluto  basi  cuueata  nigro-punctata ;  costa  inferiore 
petiolisque  sparse  birsutis;  venis  circa  5-jugis  arcuatis  cum 
venulis  utrinque  elevatis ;  foliis  4-7  cm.  long,  et  2-3*5  cm.  lat. ; 
petiolis  5  mm. ;  stipulis  ovatis  2  mm. 

Flores  azillares  solitarii  pauci;   pedicellis  parvis  1-2  mm.; 
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caljcis  S-O-fid  campanulati,  tubo  2  mm.  long.,  lobis  ovato-trian- 
gularibuB  subobtusis  exteme  fere  glabris  interne  dense  sericeo- 
yelutinis  3  mm.  long. ;  petalis  apice  fimbriatds  basi  cuneatis  c. 
7  mm.  long. 

Stamina  15  (vel  25  ?)  ad  basin  disci  ciliati  circa  1  mm.  lati  affixa 
7  mm.  long. ;  ovario  2-^loculare  obovoideo  vel  globoso  hirsute 
3  mm.  diam.;  loculis  abortu  l-seminatis;  seminibus  pendulis 
teste  rubro-brunneo  inclusis  4  mm.  long,  et  2  mm.  lat. 

Near  Kambia  on  Scarcies  Biver,  Jan.  5,  no.  4735. 

GOMBBETACEiB. 
TSBMINALIA  ALBIDA,  Sp.  nOV. 

Arbor  20-pedali3,  ramis  junioribus  f oliis  floribusque  dense  pilis 
argenteis  sericeis ;  foliis  dissitis  baud  verticillatis  lanceolatis  vel 
oblanceolatis  acutis  ad  basin  angustatis  10-20  cm.  long,  et  2-3 
cm.  lat. ;  venis  10-12-jugis  ;  petiole  10-15  mm. 

Spicffi  axillares  20-4jO-flori  4-5  cm.  longi  (floribus  in  parte 
snperiore  3-4  cm.  congestis) ;  bracteis  parvis  4  mm.  linearibus 
fiores  2  cingentibus ;  caljcis  lobis  oyatis  2  mm.  dense  sericeis. 

Stamina  10 ;  filamentis  infiezis  ;  antheris  ovatis  subapiculatis ; 
stylis  simplicibus ;  nectariis  rugosis  parvis  1  mm.  pilis  albis 
2-3  mm.  long,  hirsutis ;  fructu  mature  incognito. 

Ad  T.  sericeam,  Burch.,  affinis. 

A  tree  pretty  common  on  plateau  about  1000  ft.  alt.  (dolerite), 
Buyabuya  on  Tipper  Scarcies,  March  8,  no.  4269. 

[T.  angolenns,  Welw.,  is  a  name  not  taken  up  by  Lawson  in 
Oliver's  *  Flora  of  Tropical  Africa ' ;  there  seem  to  be  two  quite 
distinct  plants  under  it  in  the  Kew  Herbarium ;  one  of  these, 
no.  4294  Welwitsch,  is  very  near  T.  gericea,  Burch.,  and  the 
other,  no.  4286,  comes  near  the  species  described  above,  but  is 
in  too  bad  a  condition  for  final  comparison.] 

Mtbtacks. 

Eugenia  salicifolia,  M.  Law8, 

The  following  specimens  differ  from  Lawson's  description  (in 
Oliver's  Fl.  Trop.  Afr.  p.  437)  in  the  branches  being  hairy,  not 
glabrous,  in  the  leaves  being  hairy  on  the  midribs,  margins,  and 
petioles,  not  glabrous,  and  the  pedicels  4-6  lines,  not  1-2  lines 
long;  but  they  can  scarcely  be  specifically  different  from  Mann's 
specimens  at  Kew,  and  even  less  from  Barter's  5/57  Sierra  Leone. 

LINN.  JOUBN. — ^BOTANr,  VOL.  XXX,  « 
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A  shrub  on  low  hQls,  Kahreni,  April  10,  no.  6622,  and  Kurusu, 
April  6,  nos.  6642, 6476  (both  Limba  Country). 

EuGENLA.  Jambosa,  Ztnit. 

This  species  has  not  been  hitherto  recorded  from  Tropical 
Africa.  I  found  it  near  Begent,  Sierra  Leone,  no.  4069,  appa- 
rently quite  wild  in  the  bush.  Two  monstrous  specimens  of 
Welwitsch,  nos.  4689,  4690,  and  one  in  leaf  only,  no.  4618, 
seem  to  be  also  this  species. 

SAMTBAOEiB. 

Bybsaitthus  Beowkei,  Ouill. 

A  specimen  of  mine,  of  which  the  number  is  lost,  agrees  &irly 
with  the  figure  in  Deless.  Icon.  Sel.  iii.  tab.  62. 

CuCUBBITACEiB. 
TSLiNOSPEBMA,  Sp.  BOY. 

Another  species,  unfortunately  only  in  fruit,  of  this  almost 
exclusively  American  genus.     Duunia  Talla,  Feb.  16,  no.  4862. 

Ukbellifeba. 

CussoinA  Babtebi,  Seem.  % 

I  cannot  separate  my  specimens  (nos.  6422  and  6736)  from 
those  of  Barter  no.  812,  but  in  my  form  the  leaflets  are  strongly 
serrate,  and  not  entire  as  in  the  description,  qf.  Oliver,  Fl.  Trop, 
Afr.  iii.  p.  82. 

SUBIAOEA. 

Bebtieba  bbaotsolata,  Stem, 

The  bracts  in  my  specimen  are  much  longer  (nearly  1  inch)  and 
the  peduncles  are  also  about  10  inches  long.  Near  Freetown, 
Dec.,  no.  3922. 

(Also  a  creeper,  Sibange  farm,  Soyaux,  no.  76  I) 

G-ABBENL&.  HlEBNII,  sp.  BOV. 

Frutex  glaber  subscandens ;  f oliis  ovatis  vel  elliptico'^lanceolatis 
acutis  basi  insequilateralibus  cuneatis  7-14  cm.  long,  et  26-46  mm. 
lat. ;  venis  utrinque  promiiiulis  in  azillis  minute  excavatis  cilia- 
tisque ;  petiolis  3-6  mm. ;  stipulis  triangularibus  acuminatis 
4  mm. 

Flores  lutei  2  mm.  supra  axillam  orientes ;  pedunculis  3-4  om. ; 
bracteis   minutis   rigidis ;  calycis  iobis  triangularibus ;  corolla 
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7-8  cm.  long,  et  3  cm.  lat.  ezteme  costata ;  antheris  infra  mediom 
affizis  12  mm.;  stigmate  crasso  fuaiforme  8  mm.;  Beminibus 
numerosis. 

Ceteris  fioribus  Bolitariia,  ramis  glabris,  corolla  G.  konguenHs^ 
iloribus  pedunculatis  diversum  et  a  G,  JJbheokutm  et  A.  konguense 
distincta  venis  6-8-jugi8,  corolla  7-8  cm.,  calyds  lobis  2-8  mm. 
{h(mguen$e  4-5  mm.),  tube  1  mm.  yel  subnnllo  {hmgueme  4  mm.). 

Near  Kafogo  in  Limba  Country,  April  7,  no.  6516. 

G-iJtDIKIA  FBENANDENSIS,  Hiem. 

The  stigma  is  distinctly  bifid,  ezserted,  and  in  other  characters 
comes  very  near  the  genus  Macrosphgra.  Ninia  Talla  hills,  Eeb., 
no.  4914  and  nos.  4914  &  5184. 

AuLACocALix  TBiLOCULABis,  sp.  nov.  {Of.  Hook.  f.in  Ic  PL 
1. 1126.) 

Frutex  2-5-pedalis,  ramis  f oliosis  corrugatis  ad  nodes  cupulari- 
bus  junioribus  appresse  hirsutis ;  foliis  oboyatis  oblanceolatisve 
apice  rotundatis  vel  obtuse  acuininatis,  ad  basin  cuneatis  glabris 
yel  petiole,  costa,  marginibusque  pilis  albis  perpaucis  notatis,  4-8 
cm.  long,  et  15-25  mm.  lat. ;  venis  8-4-jugis ;  aziUis  ssape  ez- 
cavatis  ciliatisque ;  petiolis  3  mm. ;  stipulis  orbicularibus  con- 
natis  hirsutis  2  mm.  latis,  dorso  apicula  2-3  mm.  ornatis. 

Elores  solitarii  ramulis  axillaribus  contractis  fere  obsoletis 
producti,  quorum  stipulsB  fiores  cupulis  2  bruoneis  membranaceis 
drcumcingunt ;  cupula  inferiore  1  mm.,  superiore  3  mm.  lat. ; 
calyce  cyathiforme  florem  juventute  protegente  extus  dense 
sericeo  circa  7  mm.  long.,  lobis  subulatis ;  coroUsB  lobis  contortis 
ovatis  extus  sericeis,  intus  nisi  annulum  pilosum  glabris. 

Anthera  subsessilia  baud  apiculata  2  mm. ;  ovario  3-loculari ; 
ovulis  solitariis  infra  apicem  pendulis ;  stylo  hirsute  bifido ;  bacca 
rubra  8  mm.  diam. ;  seminibus  3  vel  abortu  1,  4  mm.  diam. ;  teste 
rugose. 

A  shrub  common  on  gneiss  rocks  in  waterfalls,  &c.,  Moria, 
Scarcies  Biver,  Feb.  14,  no.  4563 ;  Mofari,  Jan.  12,  no.  4435. 

Yangubbia  iriGBESCENS,  sp.  uov. 

Frutex  ramis  teretibus  griseia  glaucis,  junioribus  nigris  lenti- 
cellatis  ;  foliis  siccitate  nigrescentibus  glaberrimis  (nisi  venarum 
ttxillas  hirsutas)  oblongo-ovatis  vel  obovatis  obtuse  acuminatis 
subcuspidatis  margine  cartilagineo  basi  angustatis  5-8  cm.  long, 
et  2-8  cm.  lat. ;  venis  5-6-jugis  ;  petiole  6-8  mm. ;  stipulis 
interne  hirsutis  basi  rotuudatis  dorso  longe  acuminatis  3-5  mm* 

g2 
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Pedonculi  obscure  pilosi  5-10-flori  8  mm. ;  pedicellis  circ.  6  mm. ; 
bracteis  ovatis  obtusis  reticulato-yenosis  8-9  mm.  long,  et  4  mm. 
lat. ;  caljcis  lobis  5  magnis  lanceolatis  subaoutis  8-9  mm.  long, 
et  2  mm.  lat. ;  corollse  lobis  caudato-acuminatis  15-17  mm.  long, 
(acumine  8-4i  mm.),  ezterne  pilis  albis  1  mm.  sparse  hirsutis, 
interne  pilis  reflexis  annulatis. 

!Filamenta  2  mm. ;  antheris  1-2  mm. ;  stigmate  cylindrico  magno 
1-2  mm.  long,  et  1  mm.  lat. ;  ovario  5-loculare. 

Ceteris  corollsB  lobis  caudato-acuminatis  diyersa  et  a  F.  pauei- 
flora  coroll4  exteme  pilo8&,  a  V.  velutina  caljcis  lobis  |  unc. 
bracteisque  bene  distincta  {cf.  Hiern,  in  Oliver,  Fl.  Trop.  Afr. 
iii.  p.  147). 

A  forest-shrub  from  1000-3600  ft.,  near  Eafogo  in  Limba, 
April  6,  no.  5610;  near  Falaba,  March,  no.  5786. 

IxoBA  HiEBNn,  sp.  nov. 

Frutex  ramis  griseis  glaucis  junioribus  sparse  hirsutis ;  foliis 
ellipticis  acutis  apiculatis  margine  revoluto  basi  cuneatis  glabris 
coriaceis  11-14  cm.  long,  et  4-5  cm.  lat. ;  venis  lO-jugis  cum 
venulis  utrinque  prominulis  ;  petiolo  transverse  rugoso  6-8  mm. ; 
stipulis  obovatis  orbicularibusve  dorso  apicula  (3  mm.)  omatis. 

PaniculsB  corymbosse  8  cm.  long,  et  6  cm.  lat. ;  pedunculis 
primis  15  mm.,  secundis  13  mm.,  tertiis  2  mm.,flores  3  fragrantes 
subsessiles  ferentibus  ;  bracteis  minutis  ciliatis ;  bracteolis  cupu- 
laribus  rubro-apiculatis  ;  caljcis  lobis  minutis  ;  coroll»  tubo 
gracili  3  cm.  long.,  lobis  oblongis  obtusis  7  mm.  long,  et  2  mm.  lat. 

Filamenta  ligulata  undulata  2  mm. ;  antheris  6  mm.  subsag- 
gitalibus ;  disco  cupulare ;  stjli  ramis  3  mm. 

Ceteris  inflorescenti&  ramos^,  fioribus  1-2  unc.  diversa  et  ab 
L  radiata  foliis  petiolatis,  ab  I.  odorata  bracteolis  subnuUis  dis- 
tincta {cf.  Hiern,  I.  c.  p.  162). 

A  shrub  beside  streams  in  dense  bush  on  Mount  Kofiu  (near 
Scarcies),  Jan.  26,  no.  4596. 

EuTtDEA  SiCETHn,  Hiem, 

Var.  nov.  Welwitschii  ;  coroll&  externe  hirsute. 
Golongo  Alto,  1000  to  2400  ft.,  WelwiUch,  no.  3168 1  Berria^ 
Tambakke  Country,  Feb.  26,  no.  5063. 

Var.  nov.  subcobdata. 

Molembalandana,  B.  O.  Phillip$y  1878 1    Lagos,  Moloney  t 
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Patetta  Baconia,  jEKtfm,  yap.  nor.  hispida. 
Branches,  petioles,  and  midribs  of  leaves  hairy ;  leaves  as  much 
as  25  cm.  long ;  flowers  7  mm.  long  in  corymbs  9  cm.  in  diameter. 
Shrub  8  feet  in  rather  shady  places,  Ffdaba,  no.  5412. 

PSTCHOTBIA  LiMBA,  Sp.  nOV. 

Frutez  ramis  viridibus  subcamosis  glabris  lineis  albis  obscnris 
notatis;  foliis  chartaceis  late  ovatis  obtusis  vel  subacutis  basi 
angustatis  margine  vix  revoluto  glabris ;  costa  subtus  lata  (2-3 
mm.)  lineis  albis  (1  mm.)  notata ;  venis  albis  conspicuis  plurime 
Id-jugis ;  foliis  27-30  cm.  long,  et  9-13  cm.  lat. ;  petiolis  3-3*5 
cm.  long. ;  stipulis  4-5  mm.  lat. 

Paniculffi  pyramidatsD  7  cm.  long,  et  6  cm.  diam. ;  pedunculis 
primis  25  mm.  long.,  secundis  15  mm.,  paniculas  trichotomas 
corymbosas  2  cm.  long,  et  15  mm.  lat.  ferentes ;  bracteis 
bracteolisque  minutis  ;  calycis  tubo  cupulare  1-2  mm.  long., 
dentibus  minutis  cHiatis ;  coroUsD  tubo  8  mm.,  lobis  apice  inflexis 
ciliatis  ad  faucem  piloso-annulatis  2  mm. ;  filamentis  nigris  2  mm. ; 
antheris  2  mm. ;  ovario  minuto  immaturo. 

A  P.  gabontea^  Hiem,  et  P.  arharea,  Hiem,  differt  stipulis 
minute  bidentatis  connatis,  foliis  9-11  unc.  longis,  venis  plurime 
14-jugis. 

A  shrub  in  riverside  woods  near  Lomaburu,  c.  1000  feet, 
Scardes  Talla,  Feb.  28,  no.  5023 ;  between*  Kahreni  and  Lokko 
in  Limba  below  1000  ft.,  April,  no.  5815. 

FSTOHOTBIA  ALBICATTLIS,  Sp.  UOV. 

Frutex  ramis  teretibus  griseis  striatis  ad  nodes  cupularibus 
junioribus  breviter  hirsutis. 

Folia  lanceolata  vel  falcata  acuta  margine  revoluto  ad  basin 
attennata  subcuspidata  plumbea,  5-10  cm.  long,  et  2-3  cm.  lat. ; 
venis  albis  prominulis  plurime  7-jngis ;  petiole  minute  tomentoso 
5-10  mm. ;  stipulis  orbicularibus  dense  pubescentibus  margine 
ciliato  circa  4  mm.  lat. 

Fedunculi  terminales  1'5  cm.  long. ;  ramis  3-5  mm. ;  bracteis 
ovatis  acuminatis  ciliatis  5  mm. ;  bracteolis  minutis,  calycis  tubo 
1  mm.  alto  dentibus  minutis,  corollsB  lobis  circa  4  mm.  longis  tri- 
angnlaribus ;  disco  tumido  circa  1  mm. ;  anthens  2  mm. 

Ceteris  §  Paniculate  diversa  pedunculis  brevibus  (12  mm.), 
stipulis  dense  villosis,  calycis  lobis  minutis. 

Near  Musaia  (head  of  small  Scarcies  drainage  area  2000-3000 
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ft.  alt.),  near  Falaba,  March  10,  no.  5124 ;  undershrub  common 
in  river-woods,  Erimakuna  to  Farana  on  Niger,  3000-4000  ft.  alt., 
March,  no.  6812. 

Composite. 

Vbbkokia,  Bp.  nov.  ? 

I  should  have  described  my  specimens  as  a  new  species  were 
it  not  that  a  specimen  of  Welwitsch's  no.  8258  connects  them 
with  Vemonia  myrianthay  Hook,  f.,  in  such  a  way  that  it  is  difiScult 
to  decide  how  much  this  species  may  include. 

Moria,  Scarcies  Eiver,  Jan.,  no.  4889;  Duunia  Talla,  Feb., 
no.  4888. 

Veenoioa,  sp.  nov. 

This  form  seems  identical  with  Welwitsch  no.  8820,  but  is  too 
poor  to  describe. 

Dry  rocky  hill  about  8  miles  to  the  south  of  Falaba,  c.  8600  ft., 
March,  no.  5152. 

VEBNoinA,  sp.  nov. 

A  very  distinct  species  with  single  unbranched  stems  about 
7  feet  high,  found  in  woods  near  Falaba,  March  15,  no.  5222. 

Vbrkokla.  P  (teBte  Frof.  Oliver),  Bojeria  glabra,  Rlatt. 

This  is  one  of  the  most  interesting  species  collected,  but,  like  all 
the  other  specimens  previously  brought  to  this  country,  the  heads 
had  been  injured  by  insects.  It  is  much  more  like  a  Protea  or 
Oldenburgia  in  habit  than  Vemonia,  but  probably  comes  near 
F.  nigritiana,  though  its  heads  are  4  cm.  long  and  5  cm.  in 
diameter.  It  is  not  uncommon  in  grassy  hills  and  valleys,  and 
probably  flowers  immediately  after  the  rains  (August,  September). 
No.  4985  from  Mount  Oonkwi,  Duunia  Talla,  about  8600  ft. ; 
no.  4491  from  Buyabuya,  about  1000  ft. 

DwrrHuSEBis,  sp.  nov. 

A  minute,  tuberous-rooted  plant  not  4  inches  high,  unfortu- 
nately without  leaves. 

It  seems  very  near  an  Eastern  form,  Namuli,  Makua  Country, 
collected  by  J.  T.  Last,  and  also  to  Welwitsch  no.  8685. 

Talla  Sumbaraya,  no.  5010. 

Sapotaobji. 

ChBTSOPHTLLFM  WELWITBOHn,  Iktgl, 

From  description  and  comparison  with  Welwitsch's  no.  4881, 
my  specimen  from  the  Limba  Country  between  Bumban  and 
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Lokko,  April,  no.  5673,  seems  to  be  this  species.  I  cannot  make 
out  any  difference  in  Welwitsch's  other  nos.  4830,  4832, 4833, 
of  which  there  is  a  fine  series  in  the  British  Museum. 

Ebekaoilb. 

Maba  Ellioth,  Hiem^  sp.  nov. 

Jf.  foliis  altemis  elliptico-ovatis  vel  lanceolato-oblongis  apice 
obtuse  aouminatis  basi  angustatis  vel  obtusis  glabris  coriaceis 
fere  concoloribus  supnk  nitidis  mediocriter  petiolatis  ;  fioribus 
masculis  trimeris  in  cjmis  abbreyiatis  axillaribus  lateralibusve 
paudfloris  dispositis,  pedicellis  brevibus  bracteatis,  bracteis  parvis 
rotundatis  minute  vel  obsolete  ciliolatis  imbricatis,  calyce  panro 
breyiter  trifido  lobis  rotundatis  minute  vel  obsolete  ciliolatis, 
coroll&  tubulos6  breviter  triloba  tubo  calycem  ezcedente  lobis 
obtusis  patulis,  staminibus  9  basi  coroUsD  insertis  antheris  lineari- 
bus  filamentis  glabris,  ovario  0 ;  fioribus  femineis  ignotis. 

A  bushy  tree,  10  to  16  feet  high,  dioecious,  glabrous  nearly 
throughout.  Branches  dusky,  spreading  at  about  half  a  right 
angle,  leafy ;  intemodes  §~|  in.  long.  Leaves  quite  entire,  more 
or  less  marked  above  with  depressed  lines  along  the  midrib  and 
along  the  slender  lateral  veins,  about  6  on  each  side  of  the  mid- 
rib, grey-green  (in  the  dry  state),  2^-4  in,  long  by  lJ-2  in. 
broad ;  margin  narrowly  recurved ;  petiole  |-i  in.  long,  rather 
thick  and  wrinkled  when  dry. 

In  the  male  plant  fiowers  clustered  about  3  together  in  the 
axils  of  present  or  fallen  leaves  or  lateral  on  the  branches,  \-^  in. 
long.  Bracts  shorter  than  the  calyx,  the  outer  ones  very  short. 
Calyx  -^Q-l  in.  long,  campanulate.  Corolla  considerably  exceeding 
the  calyx,  narrowly  urceolate-oblong,  toughly  fleshy,  quite  glabrous 
or  outside  obsoletely  puberulousP;  lobes  sinistrorsely  contorted, 
(as  regarded  from  inside)  in  the  bud.  Stamens  consisting  of  8 
pairs  alternating  with  3  single  ones,  in  each  pair  the  stamens  are 
placed  one  in  front  of  the  other  and  united  by  their  filaments ; 
the  anthers  glabrous  or  sometimes  clothed  with  a  few  hairs  at 
the  back  on  the  lower  part. 

Sierra  Leone ;  near  Musaia,  Falaba ;  in  riverside  woods,  9th 
March,  1892.  Collected  by  Mr.  G.  P.  Scott  Elliot,  no.  6101,  in 
whose  honour  the  species  is  named. 

Mr.  Scott  Elliot  saw  the  same  species  also  in  the  Limba  Country 
at  Kafogo,  where  on  April  6,  1892,  he  collected  some  fruiting 
specimens,  no.  6613,  of  a  Mdba^  perhaps  belonging  to  this  same 
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species ;  they  differ,  however,  firom  no.  6101  by  the  extremities 
of  the  branches  being  somewhat  hairy  and  by  the  upper  surface 
of  the  thinner  leaves  being  more  deeply  marked  by  depressed 
lines  alongside  the  principal  veins. 

No.  6613  presents  the  following  characters : — 
Branches  glabrous  except  the  young  parts,  brown-dusky, 
rather  slender ;  the  intemodes  mostly  |-j  in.  long,  and  the  young 
shoots  beset  with  very  short  black  hairs.  Leaves  alternate, 
elliptical,  acuminate^  more  or  less  narrowed  at  the  base,  prolonged 
towards  the  apex  into  a  narrow  and  rather  obtuse  acumen,  1|-4|  in. 
long  by  g-l|  in.  broad,  thinly  coriaceous,  of  nearly  the  same 
colour  on  both  surfaces,  glossy ;  lateral  veins  (in  the  dry  state) 
much  depressed  above  and  in  relief  beneath ;  petiole  1^5-^  in. 
long,  glabrate  or  hispid  with  some  black  hairs.  Fruit-calyx  |  in. 
diam.,  glabrous,  appressed  to  the  base  of  the  fruit ;  lobes  3,  short, 
rounded,  nearly  black.  Fruit-peduncle  ^-^  in.  long,  glabrous. 
Fruit  depresso-globose,  solitary,  lateral,  glabrous,  nearly  black, 
rather  glossy,  1  in.  diam.,  |  in.  long,  3(?)-celled.  Seeds  3,  about 
I  in.  long,  \  in.  broad,  ^  in.  thick. ;  albumen  not  ruminated. 

Maha  Mliotii  appears  to  belong  to  the  section  Holochilus, 
and  can  be  placed  among  the  species  between  M,  quiloensis,  Hiem, 
of  East  Tropical  Africa,  and  M.  micrantha,  Hiem,  of  Bombay. 

Oleacem. 

Jasmiktjm  Bakebi,  sp.  nov. 

Frutex  subscandens,  ramis  teretibus  glabris  minute  striatis, 
ioliolis  late  ovatis  acutis  apiculatis  margine  revoluto  basi  cuneatis 
terminalibus  66-90  mm.  longis  et  36-66  mm.  lat.  (lateralibus  40- 
70  mm.  long,  et  27-66  mm.  lat.)  ;  petiolulis  3-4  cm.  cum  petiolo 
(3-4  cm.)  supra  canaliculatis. 

Cymis  dense  niveo-tomentosis  ;  pedunculis  infimis  4  cm. ; 
bracteis  bracteolisque  linearibus  3-7  mm. ;  floribus  l-3nis  plurime 
sessilibus ;  calycis  tubo  dense  hirsuto  2  mm. ;  dentibus  linearibus 
obtusiusculis  2  mm. ;  corollaD  1  cm.  longas,  lobis  ovatis  apiculatis 
basi  subcordatis  2-3  mm.  longis ;  filamentis  brevissimis ;  antheris 
apiculatis  2-3  mm. ;  baccis  rubris  ellipsoideis  1  cm.  X  7  mm. 

Ceteris  Africanis  foliis  trifoliolatis  petiolulatis,  ramis  glabris, 
paniculis  tomentosis,  calycis  dentibus  2  nun.,  foliorum  nontripli- 
nervium  nervuris  plurime  4-6-jugis  apud  clavem  cl.  Baker,  in- 
editum  bene  distinctum. 

Berria,  near  Falaba,  c.  3000  ft.  alt,,  March  30,  no.  6409. 
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APOOnNTBJB. 

(By  Dr.  Otto  Stapf.) 

CUTAITDBA  OTMUIiOSA,  Bmth. 

The  Bpecimens  are  only  in  fruit,  but  agree  with  this  species  so 
far  as  leaf,  branch,  and  inflorescence  go.  I  do  not  feel  quite  sure 
as  to  the  determination,  however,  as  the  species  of  this  genus 
so  much  resemble  each  other  in  habit  and  foliage. 

Fruits  oblong,  2'5  cm.  long ;  pedicels  3'  mm. 

LaNDOLPHIA  HEITDELOTn,  -4.  DC. 

Var.  Djekob  vel  species  nova  ? 

Specimina  fructifera  habitu  foliisque  Z.  Heudelotii  sed  fructi- 
bus  globosis  2-3  cm.  diametientibus,  baud  pjriformibus. 

Djeng^  of  Mendi  people  near  Kukuna,  about  400  ft.  alt.,  Jan., 
nos.  4650,  4676 ;  schistose  rocks  near  Palaba,  March,  no.  6450; 
Kahreni,  Limba,  April,  no.  5686. 

CABPODnrvs,  sp. 

Specimen  in  leaf  only. 

Beside  a  stream  on  Kofiu  Mountain  near  Laya,  Jan.,  no.  4611. 

VOACAKOA  AFBICAKA,  Stapf ^  Sp.  nOV. 

Prutex  vel  arbor  humilis ;  f oliis  obovatis  usque  obverse  lanceo- 
latis  rarius  oblongis  vel  ovatis  sessilibus  semiamplexicaulibus  vel 
interdum  plus  minusve  petiolatis  glabris  vel  subtus  in  costa, 
raro  in  parenchymate  quoque,  molliter  puberulis;  cymis  in 
corymbis  binis  terminalibus  breviter  vel  longiuscule  peduncu- 
latis  sffipe  fioribundis ;  calyce  cum  lobis  obtusis  8-10  mm.  longo ; 
coroUs  tubo  breviter  exserto,  lobis  1*5  cm.  longis. 

A  shrub  or  small  tree,  3-5  m.  high,  with  very  variable 
foliage ;  the  leaves  are  either  sessile  and  semi-amplexicaul  or  more 
or  less  distinctly  petioled,  the  petiole  attaining  1-1*5  cm.,  rarely 
more ;  the  lamina  varies  from  6-25  cm.  in  length  and  from  4*6- 
12  cm.  in  breadth  and  in  all  shapes  between  ovate  and  obverse- 
lanceolate,  but  generally  it  is  obovate;  the  base  is  always 
narrowed,  and  more  often  cuneate  than  abruptly  contracted; 
the  apex  varies  from  shortly  acuminate  to  acute  and  obtuse; 
the  leaves  are  membranous,  glabrous  above  and  beneath  or  more 
or  less  soffcly  puberulous  beneath,  particularly  on  the  midrib; 
the  lateral  nerves  number  about  11  on  each  side,  and  they  stand 
closer  or  farther  apart  according  to  the  length  of  the  leaf ;  they 
rise  at  an  angle  of  50-60^  and  are  strongly  arched  in  their  outer 
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third.  The  inflorescence,  whicb  is  glabrous  or  sparingly  pubes- 
cent, is  formed  by  two  opposite  and  terminal  flowering  branobes 
which  bear  generally  many-flowered  corymbs  on  robust  or 
slender  peduncles  of  5-15  cm.  length ;  the  pedicels  are  1-2  cm. 
long ;  the  caljx-tube  is  obovoid  and  of  the  same  length  as  the 
]obe9,  which  are  often  reflezed  at  last ;  the  corolla  is  white  and 
its  tube,  which  is  about  1  cm.  long,  is  widened  in  the  middle ; 
the  spreading  lobes  are  obovate  or  oblong.  The  anthers  are 
5  mm.  loDg,  sagittate,  very  acute  and  almost  sessile.  The  style 
is  widened  below  the  stigma  into  a  cup-shaped  cuff.  The  carpels 
are  free,  surrounded  by  a  low,  obtusely  lobed  disk,  and  they 
contain  numerous  OTules  in  several  rows  on  a  peltate  placenta. 
The  fruit  is  a  many-seeded  pear-  or  apple-shaped  berry,  about 
4-5  cm.  long,  with  a  thick  pericarp  and  numerous  ovoid  or 
oblong  seeds  of  about  |  cm.  length.  A  sketch  made  by  Sir  J. 
Kirk  on  the  spot,  as  well  as  the  fruiting  specimen  in  the  herba- 
rium, show  only  one  berry,  the  other  carpel  having  evidently 
become  abortive. 

Ninia  Sumbaraya,  no.  4903 ;  Baf odeya,  no.  5484. 
This  is  a  widely  distributed  species,  which  I  know  from  the 
following  localities: — Shupanga,  Zambesi  Exp.,  Kirk,  1862; 
between  Sena  and  Lupata,  Livingstone,  S.  Afr.  Exp.,  Kirk, 
1859 ;  about  60  miles  up  the  Biver  Shir^,  Livingstone,  S.  Afr. 
Exp.,  Kirky  1859 ;  Shire  Highland,  Buchanan  no.  9 ;  Angola, 
WelwiUch  no.  5978 ;  Fernando  Fo,  Mann  no.  243 ;  Abbeokuta, 
Niger  Exp.,  Barter  no.  3876 ;  Nupe,  Niger  Exp.,  Barter  no.  1327 ; 
Lagos,  Moloney y  1883 ;  Gbmbia,  Bathurst,  M.  Skueu ;  Senegal, 
Reudelot  (?)  no.  89. 

Welwitsch's  no.  5979  consists  of  leafy  branches  like  those  of 
5978  and  a  detached  partial  inflorescence  with  flowers,  larger 
than  in  any  specimen  of  F.  afrieana  1  have  seen,  but  about 
equal  to  those  of  no.  5980  of  Welwitsch's  collection,  which  has 
also  somewhat  different  leaves  with  more  numerous  nerves. 
Nevertheless  I  should  suggest  that  this  is  also  but  a  form  or 
variety  of  Voacanga  afrieana. 

EoTiKOCLADTTs  Bekthaicii,  Batll.  Mist.  pi.  Afoeyn.  211 
(nomen  solum). 

As  this  species  is  only  known  from  the  generic  characters 
given  in  the  '  Genera  Flantarum '  for  Ectinoeladue,  I  think  it 
best  to  describe  it  here  more  in  detail. 
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Frutex  6-10  mm.  alte  scaDdens,  ramis  noyellis  minute  tomen* 
tellis  mox  glabratis  teretibus  diFaricatis ;  f oliis  oppositis  petiolo 
4r-6  mm.  longo  safToltia  obovato-oblongis  yel  obyerse  lanceolatia 
rarioa  lineaii-lanceolatis,  4-5  om.  longis,  0*7-2  cm.  latis,  basi 
coneatia  apice  obtnsis  rarius  obtuse  subacuminatis  coriaceis 
glaberrimis,  neryis  lateralibus  utrinque  circiter  8  rectis  in 
neryum  marginalem  arcuatim  collectis,  yenis  quasi  e  neryo 
marginali  costam  yersus  emissis  ramificatis  cum  yenulis  neryis 
lateralibus  subparallellis  utrinque  prominulis;  cjmis  laxis  in 
ramis  ramulisque  terminalibus  yel  obfolia  ramulorum  yalde 
reducta  yel  suppressa  specie  axillaribus  minute  puberulis, 
bracteis  minutis,  pedicellis  5-7  mm.  longis ;  calyce  5-partito  yix 
2  mm.  longo,  lobis  obtuse  oyatis ;  corolla  bypocraterif  ormi,  tube 
basi  dilatato  4  mm.  longo,  lobis  oboyato-oblongis  8  mm.  longis, 
margine  ciliatulis,  in  alabastro  deztrorsum  tortis  atque  obtegen* 
tibus,  demum  refiexis;  staminibus  basin  tubi  coroUini  yersus 
inclusis,  filamentis  triangularibus  1  mm.  longis  pilis  erectis 
obsitis,  connectiyo  postice  ad  |  patule  pilose ;  antheris  sagittatis 
subulato-acutatis  basi  in  appendiculos  lineares  acutas  yacuas 
productis  cum  iis  2  mm.  longis  circa  stigma  conniyentibus  et  ei 
medio  ope  glutinis  e  cayitate  inter  loculorum  basin  et  filamenti 
apicem  in  linguam  deflexam  productum  emissi  adbserentibus ; 
disco  annulari  minute,  carpellis  2  distinctis  oyatis  tomentellis 
1|  mm.  longis ;  stylo  clayato  medio  in  cupulam  lobulatam  am- 
pliato,  stigmate  oyoideo ;  oyulis  uumerosis ;  quoad  folliculos  mihi 
tantum  e  specimine  Thomsoniano  notes  yide  G-en.  Plant.  I.  c. 

Usually  by  riyersides,  near  Mofari,  Scarcies  Biyer,  no.  44M. 

ECTIKOOLADVB,  Sp.  P 

Without  locality. 

There  is  but  a  fruiting  branch  in  the  collection.  The  leayes 
are  oboyate  and  abruptly  acumioate,  dark  green  aboye  and  pale 
beneath,  and  their  neryation  is  quite  of  the  type  of  that  of 
Eetinoeladus  Benthami.  They  are  4*5-6  cm.  long  and  2-3  cm. 
broad.  The  only  follicle  is  spreading  horizontally,  almost  20  cm. 
long  and  8  mm.  thick  and  cylindric.  The  seeds  are  oblong-linear, 
1|  cm.  long  and  8  mm.  broad,  with  a  sessile  tufb  of  white  hairs 
4  cm.  long. 

Baissea.  leokeksis,  Benth. 
Near  Bafodeya,  no.  5500. 
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Baissiea  cattdiioba,  8tapf,  sp.  hoy. 

Frutex  soandens  ramulis  minutissime  puberulis ;  f oliiB  oboyato« 
ellipticis  vel  ellipticis  basi  rotnndatis  vel  minute  cordatis,  nervis 
lateraUbus  utrinque  circiter  6 ;  inflorescentiia  minutissime  pube- 
rulis ;  caljce  puberulo  quinquefido  lobis  triangulari-lanoeolatiB ; 
corolIsD  lobis  caudato-linearibus  flexuosis. 

A  climbiDg  shrub  witb  slender  branches,  petioles  8  mm.  long, 
lamina  8-10  cm.  long,  4-6  cm.  broad,  shortly  acuminate,  quite 
glabrous,  with  rather  distant  nerves,  which  rise  at  an  angle  of 
45°,  and  with  a  reticulation  very  like  that  of  B.  leonmsii; 
cjmes  in  terminal  and  axillaiy  panicles,  the  latter  few  and  from 
the  uppermost  axils  only ;  peduncles  1-1 1  cm.  long,  with  small 
bracts;  pedicels  |-|  cm.  long,  calyx  2  cm.  long;  corolla  white, 
tube  short,  almost  campanulate,  4-6  mm.  long,  lobes  narrow, 
1|-1|  cm.  long ;  andrcecium  and  gynsBcium  as  in  J?,  leonemis. 

Near  Ninia  Talla  hills,  no.  4807. 

Ejoktta  apbioana,  Benth. 
Near  Kukuna,  no.  4606. 

Apoctitea  quoad  genus  dubia. 

Frutex  glaberrimus,  ramis  teretibus  tenuiter  striatis  nigri- 
cantibus ;  foliis  oppositis  petiolatis  ovato-oblongis  vel  oblongis 
basi  breviter  acutis  apice  obtusiusculis  vel  rotundato-obtusis 
tenuiter  coriaceis  pallidis,  supra  subglauco-yiridibus,  subtus 
flavido-Tiridibus,  lucidulis,  nervis  lateralibus  patulis  parallelis 
utrinque  26-80  sub  margine  ipso  arcuatim  coUectis  utrinque 
prominulis,  venulis  areolas  elongatas  nervis  parallelas  ambeunti- 
bus ;  cymis  terminalibus  raro  axillaribus  paucis  additis  breviter 
pedunculatis  dense  corymbosis  minute  bracteatis,  pedicellis 
nuUis  vel  brevissimis,  resinam  gummosam  esudentibus ;  calyce 
ad  medium  6-lobo,  lobis  rotundato-ovatis  intus  eglandulosis ; 
corolla  hypocrateriformi  tubo  supeme  leviter  dilatato  intus 
pilosulo,  lobis  in  alabastro  dextrorsum  contortis  sinistrorsum 
obtegentibus,  oblongo-linearibus  obtusis;  staminibus  in  parte 
superiore  corollsD  tubi  insertis,  filamentis  brevissimis,  antheris 
ovatis  basi  bilobis  inappendiculatis  apice  obtusiusculis ;  carpellis 
2  distinctis  stylo  filiformi  sub  stigmate  bilobo  ellipsoideo-incras- 
sato  et  dense  papillose,  placentis  peltatim  affixis ;  ovulis  10-12 
3-seriatis.    Fructus  ignotus. 

Near  Makunde,  Limba  Country,  no.  6090. 

Said  to  be  used  in  making  combs. 
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I  am  not  able  to  refer  this  species  to  one  of  the  described 
genera,  and  yet  hesitate  to  found  a  new  genus  upon  it  in  the 
absence  of  fruits.  As  fur  as  the  floral  structure  is  concerned  it 
seems  to  belong  to  the  group  of  Ph$meria^  whilst  the  general 
habit  is  quite  that  of  OlUandra. 

ASCLBPIADAOEJS. 

Tacazzea  APicgiiATA,  Oliver^  var.  nov.  bbisbdiota.,  ^S'.  Ell. 

Gaules  juniores  albo-yelutini ;  yenis  O-jugis ;  foliis  7-12  cm. 
long,  et  3-6  cm.  lat. ;  petiolis  2-4  cm. ;  corons  squamis  filiformi- 
bus  12  mm. ;  coroUffi  lobis  6  mm. 

This  form  differs  so  little  from  the  specimens  brought  by  the 
Speke  and  Q-rant  Expedition  and  Schweinf  urth  from  the  head  of 
the  Nile  that  it  can  scarcely  be  taken  as  other  than  a  Niger 
variety. 

*'Wakwang6.'*  The  powdered  leaves  when  rubbed  on  the 
skin  immediately  remove  the  itching  of  crawcraw ;  by  Dantilia 
Biver  between  Niger  and  Falaba,  March  23,  no.  5269. 

SAPHioirAOKB  Bbowitli,  sp.  nov. 

Herba  radice  tuberose  lignoso  4  cm.  diam.  \  caulibus  2S- 
35  cm.  striatis  lignosis  obscure  asperatis ;  foliis  sparsis  anguste 
linearibus  planis  2-3  cm.  long,  et  1-2  nmi.  lat. 

Inflorescentia  tota  calycibusque  densiuscule  lepidis  'albis  mi- 
nutis  conspersis ;  pedicellis  1-2  cm. ;  bracteis  acutis  3  mm. ; 
calycis  campanulati  lobis  ovatis  acutis  dorso  puberulis  2  mm. ; 
coroUs  tube  4  mm.  glabro,  lobis  oblongis  densius  externe  lepi- 
dotis  8  mm. ;  coronsB  squamis  ad  coroll»  tubum  affixis  quam  lobi 
paullo  longioribus  et  iisdem  alternis  filiformibus  hirsutis;  fila- 
mentis  basi  in  membranam  orbicularem  expansis  supra  squamas 
ad  coroUam  afixis ;  antheris  apiculatis ;  f oUiculis  15  cm.  longis, 
4  mm.  latis. 

Flowers  pink,  growing  on  dry  schistose  or  gneissose  rocks, 
alt.  c  3500  ft.,  Ealaba,  March  15,  no.  5179. 

I  have  great  pleasure  in  naming  this  after  Mr.  N.  E.  Brown, 
whose  careful  study  of  the  order  has  been  of  the  greatest  service 
to  me. 

Fbbiplooa  laeBBsoBHS,  Afzel. 

Samu  Country,  Dec.  26,  no.  4206 ;  Kurusu  and  Eahreni,  Limba, 
Aprils  no.  5631. 
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TOZOOABPVS  LEOKEN8I8,  Sp.  nOY. 

Frutex  foHosus  volubilis,  cortice  rubro-glauco  juyentute  viride 
minute  pilis  ferrugineis  tomentosus ;  foliis  ovatis  acutis  margiDe 
revoluto  basi  angustatis  subtus  pallidioribus  3-4  cm.  long,  et 
18-17  mm.  lat. ;  venie  7-9-jugis ;  petiolis  1-2  mm. 

Pedunculi  6-12-flori  cum  pedicellis  sparse  ferrugineo-tomen- 
tosi  10-25  mm.  longi  ssBpius  ramos  5,  5-10  mm.  longos  (quorum 
2  ad  medium  et  3  terminales  sunt)  ferentes;  pedicelUs  s»pius 
temis  4  mm.;  calycis  lobis  ovatis  obtusis  margine  ciliato  intus 
glandulis  parvis  auctis ;  coroUse  lobis  aurantiacis  oblongis  obtusis 
3-nerviis ;  coronsD  squamis  minutis  1  mm.  camosis  dorso  stand- 
nibus  a£Bzi8 ;  antheris  membrana  breve  ciliat&  coronatis ;  stylo 
1-2  mm.  supra  gynostegium  protruso  prof unde  bilobo. 

A  shrub  on  Sugarloaf  Mountain,  Sierra  Leone,  April  26, 
no.  5778. 

XtSHALOBIVM  HEUDELOTIAinTM^  DeCM,  ? 

I  cannot  be  sure,  from  the  description  in  DC.  Prod.  viii.  p.  520, 
whether  the  following  numbers  reaUj  belong  to  this  species.  In 
my  form  the  leaves  are  not  at  all  scarious  at  the  margin,  and  the 
lobes  of  the  corona  are  ovate,  keeled  internally,  and  not  either 
acuminate  or  tumid;  but  I  fancy  it  is  just  the  same  plant. 

Dry  rocky  hills  about  8600  ft.,  Falaba,  March.  14,  no.  5183. 

Cbtptolbpis  tbianoulabis,  N,  K  Br.,  sp.  nov. 

Caulis  volubilis,  glaber,  foliis  petiolatis,  IJ— 3  poll.  long.  J-lJ 
poll,  lat.,  ellipticis  oblongisve,  acuminatis,  ad  basin  rotundatis, 
tenuiusculis,  glabris ;  petiolis  |-|  poll.  long. ;  cymis  axillaribus,  vel 
ad  apices  ramorum  lateralium  terminalibus  ;  pedunculis  glabris, 
\-l  poll.  long,  dichotomis,  floribus  paucis,  bracteatis ;  bracteis 
1^-2  lin.  long,  ellipticis  oblongis  obtusis,  pedicellis  J-J  lin.  long. ; 
sepalis  ^  poll,  long.,  oblongis  obtusis ;  corolla  lutea,  glabra,  tubo 
campanulato  2  lin.  long.,  lobis  lineari-lanceolatis  6-7  lin.  long., 
leviter  ad  basin  oblique  auriculatis,  coronsB  lobis  \^  lin.  long., 
medio  corolls  tubi  enatis,  dimidio  apicali  in  laminam  triangu- 
larem  vel  ovato-triangularem  abrupte  dilate,  ex  omni  parte  »qua- 
libus,  aiigulis  acutis  orbiculatisve,  erectis  vel  inflexis. 

Stem  twining,  glabrous.  Leaves  petiolate,  l|-3  in.  long,  ^1^ 
in.  broad,  elliptic  or  oblong,  acuminate,  rounded  or  subacute  at 
the  base,  rather  thin,  glabrous ;  petioles  i-§  in.  long.  Cymes 
axillary  or  terminating  short  latercd  iihoots,  on  glabrous  peduncles 
J-1  in.  long,  dichotomously  two-branched,  few-flowered,  bracteate ; 
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bracts  1^2  lines  long,  elliptic-oblong,  obtuse ;  pedicels  {— |  in. 
long.  Sepals  ^  in.  long,  oblong,  obfcuse.  Oorolla  yellow,  gla- 
brous, with  a  campanulate  tube  2  lines  long,  and  linear-lanceolate 
lobes  6-7  lines  long,  slightly  auriculate  on  one  side  at  their  base. 
Coronal  lobes  arising  from  the  middle  of  the  coroUa-tube,  ^-f 
line  long,  the  apical  half  abruptly  dilated  into  a  triangular  or 
ovate-triangular  blade  with  equal  sides  and  acute  or  rounded 
angles,  erect  or  borizontally  inflexed. 

Upper  Guinea. — Nupe,  Barter  1333!,  Abbeokuta,  in  rocky 
place,  Barter  3359 ! 

Lower  Ghtmea. — Angola,  JVeluntich  5993 1 

VnrcBTOiicirM  (§  CmrooToiruM)  MAinini,  sp.  nov. 

Scandens,  caulibus  striatis  minutissime  puberulis ;  f oliis  ovatis 
acuminatis  acutis  basi  cordatis  supra  yiridibus  opacis  subtus 
albidis  glaucis  3-nerYiis  4-7  cm.  long,  et  17-43  mm.  lat. ;  nerva 
infima  brevi,  laterali  fere  usque  ad  apicem  currente  et  cum  costft 
nenruris  plurime  3  convexa ;  petiole  15-30  mm. 

Pedunculi  sparse  hirsuti  2-3  cm.  longi ;  bracteis  minutis 
ciliatis ;  pedicellis  15-25  dissitis  4-7  mm.  longis ;  calycis  lobis 
ovatis  subobtusis  1-2  mm. ;  coroU®  lobis  apice  subinflezis  obtusis 
4-7  mm.;  corona  cupulari  infra  medium  10-fida  8-4  mm.;  an- 
ther® membran&  ovat4  ciliat&. 

A  Cynoetono  abysstnico^  Hochst.,  foliis  triplinerviis,  et  specie 
nondescripto  (Schweinfurth  3345  et  Welwitsch  4200)  pedicellis 
dissitis  bene  distinctum;  species  valde  affiuis  in  herb.  Kew. 
(Soyaux  277,  Burton,  Mann  765,  Kalbreyer  3)  sed  pedunculis 
nullis  nondescriptum  est. 

Bagroo  Siver,  Mann  1861 ! ;  between  Bumban  and  Lokko, 
Scott  EUiot  no.  5672 ;  Kabusa  Limba,  April  8,  no.  5479. 

SOLAITAOEJB. 

SoiiiLinTK  SGALABE,  O.  R.  Wright. 

Caulis  sufEruticosuB,  inermis^  cylindricus,  pilis  stellatis  vestitus. 
Folia  oblonga,  marginibus  sinuatis,  pilis  stellatis  utrisque  facie- 
bus  vestita.  Inflorescentia  supra-axillaris,  racemosa  ;  flores 
circa  10.  Calyx  5-partitus,  segmentis  oblongo-acutis.  Corolla 
5-partita,  segmentis  oblongis,  calyce  duplo  longiore,  extra  pilis 
stellatis  vestita,  intra  (nisi  nervium)  glabra.  Stamina  5 ;  antheris 
subsessilibus,  poris  terminalibus  dehiscentibus.  Ovuium  globo- 
sum ;  stylus  filif ormis,  pilis  stellatis  tomentosus.  Bacca  globosa, 
0*5  cm.,  coccinea. 
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"  Small  Takatu,"  "  Kof6;'  op  "  Banjang6  "  of  uatives.  Mofari, 
Scott  JElliot  no.  4394,  Sikuro,  no.  4898 ;  Sierra  Leone,  Oarrett 
no.  18 ;  La^osy  Bowland  4 ;  Yoruba,  Moloney ;  Kworra,  Barter ; 
Angola,  Welwit8ch  6089,  6090,  6104. 

S0BOPHULABI5S2. 

Dopatbium  iTAiniM,  sp.  nov. 

Herba  nana  filiformis,  caule**glabro-g]auco  simplice  vel  versus 
apicem  semel  bisve  ramoso  10-20  cm.  alt. 

Folia  radicalia,  subnulla,  caulina  ad  bracteas  ovatas  subacutas 
basi  Bubcordatas  2  mm.  loogas  reductis. 

Fedicelli  2  cm. ;  sepalis  membranaceis  obtuse  apiculatis  obscure 
3-nerviis  3  mm.  longis ;  corolUd  tube  glabro  cjlindrico  purpureo 
15  mm.  longo  et  2-3  mm.  lato  (lobis  c.  4  mm.  obtusis  ?). 

Filamenta  infra  medium  tubi  affixa  2-3  mm. ;  antheris  oblongis; 
stylo  c.  3  mm. ;  stigmate  late  2-lamellato ;  capsula  obscure  punc- 
tata 4  mm.  X  3  mm. 

2>.  senegalenei  proximo  affinis  sed  caulibus  gracilioribus  cum 
corollis  glabris  diversiun. 

Buyabuya,  on  Scarcies  Biver,  about  700  ft.,  Feb.  7,  no.  4275. 

The  other  new  and  doubtful  forms  have  been  assigned  to 
Mr.  W.  B.  Hemsley  for  determination  and  description. 

AcANTHACEiB. 

The  new  and  doubtful  forms  have  been  placed  in  the  hands  of 
Mr.  E.  A.  Eolfe,  who  has  undertaken  to  describe  them  for  the 
•  Flora  of  Tropical  Africa.' 

Labl/ltjb. 

Anisochilus  AFBiCAinrs,  Baker,  sp.  nov. 

Herba  perennis,  ad  4  pedes  alt.,  caulibus  erectis,  ramulis  dense 
pubescentibus ;  foliis  dissitis,  subsessilibus,  obloDgo-lanceolatis, 
crenatis,  subcoriaceis,  pagina  superiore  subscabra,  pagina  inf  e*- 
riore  dense  pubescenti  venulis  prominulis,  infimis  4-5  poll.  long. ; 
spicis  compactis,  parce  paniculatis,  pedunculatis,  cylindricis,  pedi- 
cellis  obsoletis ;  calyce  post  anthesin  ^  poll.  long. ;  labia  superiore 
oblonga,  concava,  defleza,  tubum  excedente,  labia  inferiore  sub- 
orbiculata ;  corolla  |  poU. 

A  perennial  herb  4  feet  high,  with  erect  stems  and  densely 
and  shortly  pubescent  branches.    Leaves  distant,  nearly  sessile, 
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oblong-lanceolate,  crenate,  subcoriaceous,  subscabroua  above, 
densely  pubescent  witb  raised  veinleta  beneath,  the  lower  4-5 
inches  long.  Spikes  very  dense,  sparingly  panicled,  peduncled, 
cylindrical,  the  end  one  3-4  in.  long ;  pedicels  obsolete. 
Fruit-calyx  ^  in.  long ;  upper  lip  oblong,  concave,  deflexed,  much 
longer  than  the  tube ;  four  lower  rfuborbicular.  Corolla  |  inch. 
In  alluvium,  Freetown,  no.  5033. 

P0LTG0NA.CEJB. 

Stmmeria  paniculate  Benth, 

The  female  of  the  African  form  does  not  seem  to  have  been 
collected  before.  I  find  scarcely  any  good  distinctions  between 
it  and  the  American  plant. 

^  Mongmoi "  of  Mendi,  near  Kambia,  on  Scarcies,  Jan.  7, 
no.  4467 ;  near  Madina,  Limba  Country,  April  11,  no.  5662 ; 
also  Elahreni,  no.  5573. 

Aristolochiace^. 

Abistolochia  leokknbis,  Mast.,  sp.  nov. 

Scandens,  ramis  suberosis  crassitie  pennsa  anserin»;  foliis 
remotiusculis  petiolatis,  petiolis  pollicaribus  antice  sulcatis, 
laminis  c  4^  poll,  long.,  2^  poll,  lat.,  coriaceis  glabris  oblongis 
sensim  acuminatis  basi  subrotundis  palroatim  3-nerviis,  venis 
pauds  arcuato-reticulatis ;  racemis  e  ramorum  lateribus  emer- 
gentibus,  erectis  1-2  poll,  longis  plurifloris  ;  ovario  lineari-oblongo 
puberulo;  perianthio  tubulato  circa  1|  poll.  long,  pedicellum 
cum  ovario  paulo  superante,  tubo  angusto  rectiusculo,  basin 
yersuB  oblique  ventricoso  medio  intus  pilis  rufescentibus  instructo 
et  ad  initium  partis  ventricos®  processu  camoso  annulari  tuber- 
colato  munito,  limbo  cupulato  late  3-lobo,  lobis  patentibus  del- 
toideia  petaloideis,  fauce  annulo  carnoso  circumdato ;  staminibus 
6 ;  processibus  sligroatosis  carnosulis  late  oblongis  obtusis  con- 
dnplicatis  ad  margines  pilosiusciilis. 

Near  Kassa,  alt.  3600  ped.,  no.  5062. 

PiPEBACEA. 

Pepebohia,  sp.  noY. 

Unfortunately,  like  Barter's  specimen  from  the  same  hill,  this 
is  a  male  plint ;  but  it  is  a  very  distinct  form. 
On  Sugarloaf  Mountain,  April  26,  no.  5755. 

LDOr.  JOUBK. — BOTANY,  YOL.  IXX.  H 
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LoBAVTHAOEiE. 
LOBAKTHUB  BKLTISn,  BG. 

This  species  seems  confiQed  to  Sierra  Leone  and  Cape  Coast,  at 
least  if  the  forms  so  marked  in  Kew  Herbarium  really  belong  to 
it.  These  are  Vogel  nos.  44  &  45,  Cape  Coast,  wrong) j  marked 
^^Ansellf  Ghrand  Bassa ; "  no.  88  Vogel,  Sierra  Leone ;  5/57  Barter^ 
Sierra  Leone,  to  which  belong  mj  numbers  3916,  bush  near  Sierra 
Leone,  Dec.  4 ;  4720,  near  Kukuna  on  Scarcies  Eiyer,  and  5783, 
Sugarloaf  Mountain,  April  26. 

Ansell's  plant  from  Grand  Bassa  seems  to  me  a  different  species, 
very  likely  X.  aeasilifolius,  Beauv.,  but  the  calyx  and  bracts 
figured  in  the  *  Flore  d'Oware,'  tab.  64,  are  exactly  like  those  of 
Vogel's,  Barter's,  and  my  specimens,  and  not  like  those  of  ADselPs. 
It  is  even  quite  possible  that  the  whole  determination  is  wrong, 
as  the  corolla  is  not  lateraliter fissa  in  any  way. 

Laubtnxs. 

Beilschmiebla.  elata,  sp.  nov. 

Arbor  ramis  glaucis  glabris ;  ramulis  striatis ;  foliis  eoriaceis 
acutis  etiam  acuminatis  vol  obtusis  insequilateralibus  basi  cuneatis 
glabris  10-18  cm.  long,  et  5-7  cm.  lat.;  venis  6-9-jugis  cum 
venulis  ntrinque  prominulis ;  petiolis  rugosis  supra  canaliculatis 
torsis  8  mm.  long. 

Paniculi  ampli  ramosi,  ramulis  5-7,  in  axillis  foliorum  superi- 
orum  aggregatis  7-15  cm.  long,  et  10  cm.  lat. ;  bracteis  ovatis 
ciliatis  1-2  mm. ;  pedicellis  sub  flore  articulatis  3-6  mm.  longis ; 
perianthii  tubo  campanulato  2  mm. ;  segmentis  rotundato-oyatis 
ciliatis  1  mm. 

Stamina  9  similia ;  filamentis  applanatis  dense  ciliatis ;  stami- 
nodiis  minoribus  subsimilibus ;  glandulis  cylindricis  camosis 
sessilibus  staminibus  altemis ;  ovario  rotundato ;  stylo  1  mm. ; 
fructu  pjriformi  basi  angustato  coriaceo  4  cm.  long,  et  2  cm.  lat. 

Ceteris  paniculis  ramosis  glabris  et  staminodiis  hirsutis  diversa. 

Tree  20  feet  high,  Old  Calabar  Biver,  Feb.  1863,  2255  a,  G. 
Mann  I  Near  Musaia,  Falaba,  March  10,  no.  5125 ;  Mofari, 
Scarcies  Eiver,  Jan.  12,  no.  4400. 

Euphobbiacejb. 
Cboton  Scabciesii,  sp.  nov. 
Frutex  riparius,  ramis  striatis  subglabris;  foliis  chartaceis 
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oblanceolatis  yel  obovatis  obtusig  versus  basin  angusiatis  sed  ima 
basi  rotuadatis  maturitate  subglabris  15  mm.-40  mm.  longis  et 
8  mm.-27  mm.  latis ;  venis  plurime  4rjugi8 ;  petiole  hirsuto  1-2 
mm. ;  stipulis  brunneis  triangularibus  ciliatis. 

Flos  (S  pedunculo  birsuto  sparsiflore  5-20  mm.  long. ;  bracteis 
ovatis  acuminatis  2-8  mm. ;  pedicellis  4  mm. ;  calycis  campanu- 
lati  lobis  obovatis  obtusis;  staminibus  5-6;  filamentis  medio 
applanatis  hirsutis. 

Flos  $  Bolitarius  subterminalis  pedunculo  circa  5  mm. ;  caljcis 
coriacei  lobis  lanceolatis  acutis  hirsutis  3  mm. ;  disco  pentangu- 
lari;  ovario  asperate  dense  hirsuto ;  seminibus  nitidis  3-4  mm. 
longis  et  2-3  mm.  latis. 

On  rocks  partly  in  water  by  Scarcies  Biver  at  Sasseni,  Jan.  14, 
no.  4518,  and  Mofari^  Jan.  12,  no.  4432. 

CbOTOIT  inOBITANUM,  sp.  UOV. 

Frutex  foliosus  cortice  glauco  griseo;  foliis  ovatis  ellipticis 
lanceolatisve  obtuse  breviterque  acuminatis  margine  serrate 
revolutoque  basi  glandulis  patellie  f ormibus  breviter  pedunculatis 
auctis  subtus  pallidioribus  pilis  lepidisve  pauds  sparse  conspersis 
3-8  cm.  longis  et  15  mm.-8  cm.  lat. ;  venis  circa  7-ju,gis ;  petiole 
dense  lepidoto  5-10  mm. ;  stipulis  membranaceis  brunneis  ovatis 
ciliatis  2  mm. 

Bacemis  8-8  cm.  iong. ;  bracteis  Unearibus  acutis  plurime 
2-floris  1-2  mm. ;  floris  cJ  sepalis  5  ovatis  acutis  dorso  dense 
stellato-pubescentibus  2  mm.;  petab's  spatbulatis  apice  ciliatis 
2  mm. ;  staminibus  10  introrsis ;  floris  $  calycis  lobis  oblongis 
obtusis  dorso  pilis  steUatis  hirsutis ;  ovario  dense  pilose ;  semin- 
ibus brunneis  nitidis  obscure  punctatis. 

Ceteris  (vide  Muell.  Arg.  in  DC.  Prod.  xv.  pt.  2,  p.  528) 
bracteis  inflmis  flores  (^  et  $  stipantibus,  ramis  lepidotis,  stylis 
semel  dichotomis,  staminibus  10  diversum 

An  undersbrub  in  woods  by  river  at  Farana,  alt.  c.  8600  ft., 
March  26,  no.  5379 ;  Makund6,  Limba,  April,  nos.  5715  &  5716. 

BaCCAUBXA  SPUtSIFLOBA,  sp.  UOV. 

Frutex  cortice  griseo  ramolis  junioribus  viridibus  hirsutis; 
foliis  ovato-  vel  obovato-oblongis  cbartaceis  acutis  acuminatis 
margine  obscure  undulatis  dentatisque  basi  ssepius  rotundatis 
maturitate  subglabris  sed  juventute  dense  serioeis  et  marginibus 
costaque  utrinque  semper  plus  minus  hirsutis  11-18  cm.  long,  et 

h2 


Digitized  by 


Google 


98        MR.  SCOTT  ELLIOT  ON  TUB  BOTANICAL  HKSULTS 

5-7  cm.  lat. ;  venis  circa  7-jugig  (angulam  60°  cum  costa  facient- 
ibus)  cum  venulis  utrinque  prominulis ;  petiolis  birsutis  sub  folia 
et  in  pulyinu  incrassatis  etiam  lignosis  2-6  cm.  long. 

Bacemi  tenues  2-4  cm.  fere  a  basi  floriferi  sparse  birsuti; 
bracteis  parris  ovatis ;  bracteolis  2  minutis ;  pedicellis  1  mm. ; 
iloris  (S  calycis  lobis  4  membranaceis  oblongis  obtusis  1-2  mm. ; 
disci  glandulis  5  liberis ;  filamentis  petala  superantibus ;  antberis 
introrsis  rotundatis ;  ovarii  rudimento  hirsute ;  floris  $  calycis 
campanulati  lobis  4  ovatis  obovatisve  1-2  mm. ;  disco  annulari 
ciliato ;  ovario  2-loculari  ovoideo  ;  stylis  brevibus  apice  breviter 
hispidis ;  fructu  mature  rubro  purpureove  15  mm.  long,  et  12 
mm.  lat.,  glandulis  calciferis  ornate ;  pericarpio  coriaceo ;  colu- 
mella colorata  persistente  ;  seminibus  duris  s»pe  abortu  solitariis 
6  mm.  long,  et  4  mm.  lat.;  ala  vel  pulpo  siccato  reticulato- 
venoso  8  mm.  lat.  cinctis. 

Ceteris  (cf.  Muell.  Arg.  in  DC.  Prod.xv.  pt.  2,  p.  465)  ramulis 
annuis  foliosis  flores  ferentibus  diversa. 

A  climbing-sbrub  common  in  bush  by  rivers,  Wallia,  Jan.  31, 
no.  4746,  Sasseni,  Jan.  14,  no.  4543,  both  on  Scarcies  Eiver ; 
Luseniya,  Samu  Country,  Dec.  20,  no.  4035;  near  Kahreni, 
Limba,  no.  5813 ;  by  the  Niger,  Parana,  March  26,  no.  5311. 

Aktiabis  toxicaeia,  Lesck.^  var.  afbicana,  S.  Ml, 
A  tall  tree  with  milky  juice ;  stem  hairy ;  leaves  obovate  or 
oblong  acuminate  subserrate,  margin  unequal  and  rounded  or 
subcordate  at  base. 

Near  Lagos,  Moloney,  Oct.  1883  1  Tree  20  ft.,  Nupe  on  Niger 
Expedition,  Barter  1102  <fc  1129  !  Small  tree  resembling  Antiaris 
toxicaria,  Idda,  Barter  1674 !  Am  Baginze,  28  May,  Niam- 
niam  land,  Schweinfurth  3826 !  Tree  abounding  in  a  pleasant 
milky  juice,  Fernando  Po,  6/57,  Barter  1  A  very  tall  tree  near 
Kukuna,  Scarcies  Eiver,  Jan.,  Scott  Ulliot  no.  5892. 

COMHELINACKS. 

CoMMBLiNA  Elliotii,  C.  B.  Clarke  et  A.  B.  Bendle,  sp.  nov- 
Olaber  aut  sparse  pubescens,  foliis  2-4-uncialibus,  elliptico- 
lanceolatis  vel  oblongo-lanceolatis,  parum  pilosis;  pedunculis 
axillaribus  6  lin.,  sparse  pubescentibus ;  spathis  complicatis  ovato- 
lanceolatis,  nee  cucullatis ;  marginibus  basi  pilosis  hand  connatis, 
interne  hispidis  externe  glabris  nisi  basi  venis  sparse  hispidulis  ; 
seminibus  5,  levibus. 
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This  is  not  yerj  near  any  African  species ;  it  is  near  the 
Indian  C.  Sagskarliiy  C.  6.  Clarke,  which  has  less  acuminate 
spatbes  and  much  larger  seeds. 

Between  Kahreoi  and  Fort  Lokko  in  Limha  Country,  April, 
no.  5749. 

GHAMISEJR. 

(By  A.  B.  Eendle,  F.L.S.) 

Panicum,  sp.  nov. 

Material  insufficient  for  description,  no.  5097. 

Abistida  belicatula,  Hochst.    No.  5332. 

Andbopooon  (§  Sohizaohybium)  minimus,  C.  B,  Clarke  et 
Bendle^  sp.  noT. 

Herhula  culmo  tenui,  gracillimo,  decumbente  yel  suberecto, 
6-6-unciali8,  ex  omnibus  fere  nodis  ramos  floriferos  procreans 
filiformes  plures,  iterum  ramuloso ;  laminis  acutiusculis  4-6  lineis 
longis  ^-^  linea  latis ;  racemis  gracillimis;  spiculis  sessilibua 
oblongo-lanceolatis  viridibus,  gluma  prima  chartacea,  bidenticu- 
lata,  carina  supeme  scabridula,  secuoda  mutica  obtusiuscula, 
carina  scabridula. 

Dry  open  bare  paths  on  augite,  near  Begent,  Sierra  Leone, 
Dec.  &-12, 1892,  Q.  F,  Scott  Elliot,  no.  4187  h. 

Has  the  appearance  of  a  very  small  delicate  form  of  the  widely 
spread  tropical  A.  hrevifoliua,  Sw.,  but  differs  in  the  subacute 
narrower  leaves,  the  obtuse  character  of  the  second  glume,  and 
the  much  less  pronounced  scabridity  of  the  glumes. 

Ebagbostis  Scotelliana,  Bendle. 

Herba  culmo  simplici  erecto  tenui  subcompresso  sesquipedali, 
folioso  vaginis  glabris  ore  pilosis,  carina  glandulosa,  ligula  pilosa, 
laminis  siccis  linearibus  apice  attenuatis,  subaristatis,  margine 
convolutis  ;  panicul®  laz»  radiis  sparsis  patentibus  vel  ascenden- 
tibus,  longis,  filiformibus ;  spiculis  laxe  pedicellatis  ovatis,  8-10- 
floris ;  radiis  et  pedicellis  scabridis ;  glumis  sterilibus  lanceolatis 
margine  pilosis,  dorso  supra  medium  scabridis,  florentibus  ovatis 
obtusis  purpurascentibus,  trinerviis,  margine  pilosis,  carina  supra 
basin  scabrida :  palseis  conspicue  bicarinatis,  carinis  supra  basin 
scabridis. 

The  blender  smooth  stem  is  a  foot  and  a  half  in  length,  and 
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has  an  oval  or  oblong  transTerae  section.  The  leaf-eheatlis  are 
sometimes  sparsely  hairy  on  the  margins,  and  have  a  row  ot 
circular  gland-like  structures  on  the  back  of  the  keel ;  the  ligule 
is  represented  by  a  fringe  of  colourless  hairs.  The  dried-up 
leaves  are  rolled  from  the  margins.  The  lax  panicle  is  7-8 
inches  long,  in  one  specimen  the  filiform  branches  are  spreading, 
in  another  older  one  they  ascend.  The  distant  OTate  spikelets 
are  8-10-flowered,  usually  10,  2  lines  long,  and  have  filiform 
pedicels  |  inch  or  more  in  length.  The  gland-like  structures 
found  on  the  keels  and  again  on  the  back  of  the  flowering  glumes 
occur  here  and  tbere  on  the  branches  of  the  panicle  and  on  the 
pedicels,  especially  the  latter.  The  two  lower  barren  glumes  are 
smaller  than  the  fertile,  and  like  these  haye  pilose  edges.  The 
fertile  glumes  are  |  of  a  line  long,  tinged  with  purple,  and 
scabrid  on  the  upper  two-thirds  of  the  keel,  with  one  or  a  few  of 
the  peculiar  ''  glands  "  near  the  obtuse  apex.  The  prominently 
bicarinate  paleie  remain  for  a  short  time  after  the  fall  of  the 
glumes  with  their  backs  to  the  axis;  they  are  about  |  line 
long. 
Near  Segent,  Dec.  10,  Old  Cemetery,  Sierra  Leone,  no.  4114. 

Bhttachne  bottboellioides,  Besv, 

E  descript.  in  Ham.  Prod.  Fl.  Ind.  Occ.  p.  12,  et  Hackelii  in 
Boll.  Soc.  Broter.  iii.  (1884),  p.  186,  t.  2.  fig.  2. 

Angola  and  Congo,  ^J^  Hackel  in  DC.  Monog.  Phan.  vi.  275. 

Sierra  Leone,  Afzelius  in  Herb.  Mus.  Brit. !  AUuvial  plains, 
Port  Lokko,  April,  8coit  Elliot,  no.  5737. 
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On  two  small  Collections  of  Dried  Plants  from  Tibet.  By  W. 
BoTTiNO  HfiMSLEY,  F.E.S.,  A.L.S. ;  with  an  Introductory 
Not«  by  Lieut-Ghen.  B.  Strachet,  C.S.I.,  F.B.S.,  F.L.S.  • 
(Contributed  by  permission  of  the  Director  of  the  Boyal 
Gardens,  Kew.) 

[Bead  6th  April,  189a] 
(Platm  IV.  &  V.) 

Captaik  Bowsb*s  expedition  traversed  Tibet  firom  west  to  east, 
starting  from  L6  in  Ladak,  in  latitude  34^  N.  and  longitude 
79^  £.,  and  passing  into  China  in  latitude  30^  N.  and  longitude 
lOO""  £.  His  route  lay  on  a  line  about  250  to  800  miles  north 
of  the  main  peaks  of  the  Himalaya,  and  the  point  where  he 
entered  China,  the  lowest  in  this  part  of  the  journey,  was 
upwards  of  9000  feet  above  the  level  of  the  sea.  The  greater 
part  of  his  road,  however,  was  above  14,000  feet  and  the 
average  was  more,  probably  upwards  of  15,000  feet  above  the  sea. 
The  expedition  is  the  first  conducted  by  Englishmen  that  has 
traversed  Tibet  throughout  its  length ;  and  it  is  important  as 
fully  establishing  the  general  character  of  the  country,  as  being 
truly  indicated  by  the  Chinese  maps,  and  as  being  an  exfcremely 
elevated  and  rough  plateau  broken  up  by  a  multitude  of  moun- 
tain-ridges, among  which  are  interspersed  a  vast  number  of  lakes 
and  pools  of  varying  sizes,  into  which  the  surface-drainage  collects, 
without  forming  streams  of  any  magnitude.  These  features 
extend  from  the  80th  to  the  92nd  meridians — to  the  west  of  the 
80th  meridian  the  drainage  collecting  into  rivers  that  flow  off  to 
the  Indus,  and  to  the  east  of  the  92nd  meridian  the  drainage 
passing  away  to  the  eastward  into  the  Bay  of  Bengal  or  the 
China  Sea. 

The  climate  of  these  parts  of  Tibet  is  very  extreme.  The  air 
is  very  dry,  and  the  sun's  power  in  the  rarefied  and  usually 
cloudless  sky  very  great.  The  vegetation  is  meagre  in  the  last 
degree ;  and  in  the  tract  that  I  visited,  which  being  much  nearer 
to  the  BLimalaya  than  the  region  through  which  Capt.  Bower 
passed  is  no  doubt  better  supplied  with  moisture,  I  estimated  that 
not  one  twentieth  part  of  the  surface  was  covered  with  vegetation. 

*  To  this  is  appended  a  brief  aooount  of  some  plants,  since  reoeired  at 
Kew,  collected  by  Mr.  W.  Woodfille  Bookhill  on  his  journey  in  1892  through 
Central  Tibet,  from  Mongolia  southward  to  the  Tengri  Nor  and  eastward 
into  Ohina. 
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The  comparisoo  of  Mr.  Thorold's  collectioa  of  plants  with  that 
made  by  Mr.  E.  Winterbottom  and  myself  in  1847  will  be  of 
considerable  interest ;  and  I  append  an  abstract  of  the  portion  of 
our  collection  made  in  Tibet.  The  time  during  which  we  were 
there  was  little  more  than  a  month,  and  the  area  we  traversed 
was  comparatively  limited ;  but  I  think  the  collections  were 
fairly  complete.  We  were,  however,  rather  late  in  the  year, 
and  we  may  have  lost  some  of  the  earlier  flowering-plants.  The 
total  number  of  flowering-plants  collected  in  Tibet  consisted  of  41 
natural  orders — 83  exogenous  and  8  endogenous  ;  the  exogenous 
genera  being  96  with  173  species,  and  the  endogenous  genera  24 
with  45  species,  of  which  30  were  grasses  and  sedges.  A  single 
fern  was  found  aud  three  or  four  mosses.  The  lichens  were 
obtained  exclusively,  I  think,  from  rocks. 

The  country  in  which  our  collections  were  made  is  between 
the  80th  and  82nd  meridians,  extending  from  Niti  to  Manasarowar 
Lake. — E.  Stbachbt. 

A  full  account  of  Capt.  Bower's  journey  appeared  in  the 
*  Geographical  Journal '  for  May  1893,  with  a  route-map  on 
which  the  altitudes  are  indicated.  With  the  exception  of  the 
western  part  of  Tibet,  where  General  Strachcy  and  the  late 
Dr.  Thomas  Thomson  botanized  upwards  of  forty  years  ago,  and 
several  recent  travellers  have  collected  more  or  less  fully,  so  little 
is  known  of  the  vegetation  of  the  vast  elevated  mountainous 
region  stretching  from  the  Karakoram  range  eastward  far  into 
China,  that  I  do  not  hesitate  to  offer  the  Society  a  few  parti- 
culars concerning  two  small  collections  of  dried  plants  presented 
to  Kew  within  the  past  year. 

Subgeon-Captain  Thobold's  Collection. 
The  first  of  which  I  intend  saying  something  was  made 
by  Surgeon-Captain  W.  G.  Thorold,  who  accompanied  Captain 
Bower  on  his  memorable  journey  across  Tibet  into  China.  In 
consequence  of  Mr.  Thorold's  sudden  recall  to  India,  I  am  unable 
to  give  such  precise  information  on  the  localities  where  the  plants 
were  collected  as  I  could  wish  and  the  Society  might  desire.  In 
reply  to  my  questions  on  this  point,  Mr.  Thorold  wrote :  "  The 
majority  of  the  plants  were  collected  in  Tibet  west  and  north  of 
Lhassa ;  a  very  few  being  found  north-east  of  Lhassa,  but  not 
one  in  Chinese  Tibet — that  is,  between  Batang  and  Tachienlu.'* 
This  collection  is  a  most  remarkable  one,  and  unique  of  its  kind ; 
for,  assuming  that  the  altitudes  given  are  correct,  I  believe  I  am 
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right  in  stating  that  no  flowering-plants  had  preyiouBly  been 
collected  at  so  high  a  level  as  some  of  these.  It  is  true  that 
General  Strachej  long  ago  expressed  ( Joum.  B.  Gkogr.  Soc.  xxi. 
p.  77)  his  connction  that  flowering-plants  existed  up  to  19,000 
feet ;  and  Hooker  and  Thomson  ('  Flora  lodica,'  i.  p.  220)  state 
that,  *'  though  plants  maj  be  gathered  up  to  19,000  feet,  Tege- 
tation  is  excessively  scanty,  and  only  found  by  the  margins  of 
rills  from  melting  snow."  And  they  continue : — "The  flora  of 
these  regions  includes  some  plants  of  great  interest,  as  Fapaver 
nudicaule,  Oxygra^hU  glacialis,  Sanuneulut  kj^perhoreus,  Ihrax" 
aeum  officinaUy  Delphinium  Brunonianumy  and  Berberis  uli- 
cinaJ"  Then  follows  a  list  of  high-level  plants,  with  indications 
of  those  observed  above  17,000  feet ;  but  as  a  matter  of  fact  I 
find  no  plant  actually  recorded  from  a  greater  altitude  than 
18,000  feet,  either  in  the  introduction  or  in  the  body  of  the 
work.  At  p.  227  of  the  same  work  the  genera  AUine^  Draha^ 
Androsace,  Osytropis,  Sedum^  Saanfragay  and  others  are  said  to 
ascend  to  18,000  feet.  In  the  privately  printed  list  of  plants 
collected  by  Strachey  and  "Winterbottom  in  Kumaon  and  "Western 
Tibet,  and  partly  reproduced  here,  pp.  125  and  126,  only  two, 
Trachypodium  Eoylei  and  Nepeta  tibetica,  are  recorded  from  so 
great  an  altitude  as  17,500  feet.  Dr.  T.  Thomson  (*  Travels,' 
p.  149)  mentions  that  he  found  an  Arenarioy  a  Stellariay  and  two 
cruciferous  plants  at  the  summit  of  Lanak  Pass,  an  elevation  of 
18,100  feet. 

Mr.  Tborold's  collection  consists  of  about  115  species  belonging 
to  69  genera  and  28  natural  orders.  With  few  exceptions,  the 
specimens,  although  often  limited  to  a  single  small  plant,  are 
sufficient  for  identification  or  description.  Captain  Bower  is 
reported  as  having  stated  that  for  a  period  of  five  months  the 
party  never  encamped  at  a  lower  altitude  than  15,000  feet ;  and 
throughout  the  country  traversed  during  those  five  months  not 
a  single  tree  was  seen.  But  that  statement,  judging  from 
Mr.  Thorold's  collection,  which  was  made  at  altitudes  of  15,000 
to  19,000  feet,  gives  no  idea  of  the  nature  of  the  vegetation.  Not 
only  were  there  no  trees,  there  were  no  shrubs,  and  there  were 
no  plants  above  a  foot  high,  and  very  few  above  3  inches  out 
of  the  ground.  Indeed,  as  I  shall  show  you  presently,  many 
of  the  specimens  are  not  more  than  an  inch  high.  I  have 
already  mentioned  that  this  collection  is  a  most  remarkable  one. 
It  is  remarkable  as  representing,  so  far  as  Mr.  Thorold's  mani- 
festly careful  investigations  went,  the  entire  phanerogamic  flora 
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of  the  region  in  question.  In  one  of  his  letters  he  expressly 
points  out  that  the  collection  includes  a  specimen  of  eyerj 
flowering-plant  he  was  able  to  find.  The  collection  is  remark- 
able»  too,  for  its  completeness  in  another  sense.  With  the 
permission  of  the  Director  of  Kew,  I  am  able  this  eyening  to 
exhibit  a  sample  of  this  wonderful  flora ;  and  you  will  perceiye 
that  each  specimen  is  an  entire  plant,  usually  with  a  root  yery 
much  longer  than  the  top.  The  three  species  figured  in  the  two 
Plates  illustrating  this  paper  will  giye  an  idea  of  the  plants 
characteristic  of  this  yegetation. 

I  will  now  say  a  few  words  respecting  the  plants  generally. 
A  yery  large  proportion  of  them,  probably  85  per  cent.,  are  her- 
baceous perennisds  haying  relatively  long  thick  tap-roots,  a  rosette 
of  leayes  lying  on  the  ground,  and  an  inflorescence  nestling  close 
in  the  centre  of  the  rosettes  of  leayes.  Examples  of  this  type  of 
plant  are  offered  by  the  species  of  Saussurea,  Crepis  sorocephala, 
and  JPleurotpermum  ttellatum,  I  may  mention  in  this  connection 
that  Saussurea  tridactyla  is  the  only  flowering-plant  recorded  from 
the  great  altitude  of  19,000  feet.  It  is  a  relatively  tall  plant, 
eyen  at  this  altitude  being  nearly  six  inches  high  ;  but  it  is 
protected  by  a  yery  thick  woolly  coyering.  Mr.  G.  A.  Qtimmie,  in 
his  report  of  a  botanical  tour  in  Sikkim  (see '  Kew  Bulletin,' 
no.  82,  p.  813),  states  that  this  was  the  last  plant  found  on  the 
ascent  to  the  Donkia  Pass ;  and  he  adds  that  this  and  Auien- 
naria  muMCoidea  are  supposed  by  the  Tibetans  to  be  the  most 
esteemed  of  their  gods  as  incense. 

There  is  also  an  annual  or  monocarpic  element  in  this  alpine 
flora,  and,  singularly  enough,  the  G-entianace®  contribute  at  least 
four  annual  species.  I  have  mentioned  that  woody  plants  were 
almost  unrepresented  in  the  collection.  Ephedra  Oerardiana 
is  the  only  truly  woody  plant  obsenred.  It  has  a  strong  sub- 
terranean deyelopment,  but  only  appeared  on  the  surface  of 
the  ground.  The  only  other  plant  to  which  I  wish  to  direct 
special  attention  is  the  Meconopsia  horrtdula,  from  an  elevation 
of  15,500  feet.  It  is  a  comparatively  showy  plant,  having 
handsome  blue  flowers.  It  was  first  collected  by  Sir  Joseph 
Hooker  just  within  Tibet  on  the  borders  of  Sikkim;  and  Mr. 
Eranchet,  to  whom  we  are  indebted  for  the  working  out  of  the 
exceedingly  rich  collections  made  by  French  missionaries  in 
Eastern  Mongolia  and  Western  China,  records  it  from  Mongolia ; 
and  Mr.  Bockhill  found  it  in  Central  Tibet.    It  is  difficult  to 


Digitized  by 


Google 


COLLSCTIOKS  OF  DBISD  PLAINTS  7U0M  TIBET.  105 

connect  the  Teiy  prickly  capsule,  as  a  protected  fruit,  with  the 
conditions  under  which  the  plant  is  found  at  the  present 
time* 

I  had  almost  forgotten  the  diminutiye  Irii  which  Mr.  Baker 
has  described  as  a  new  species.  This  and  Allium  aeneteens^  a 
plant  widely  spread  in  Tibet,  Siberia,  and  Mongolia,  are  the  only 
two  petaloid  monocotyledons. 

Let  me  now  proceed  to  give  a  few  figures  in  relation  to  the 
altitudes  and  general  distribution  of  the  plants  constituting  the 
vegetation  of  this  elevated  region,  the  colours  of  their  flowers,  and 
some  other  particulars. 

With  regard  to  elevation,  two  species  are  recorded  from 
below  15,000  feet;  14  from  between  15,000  and  16,000  feet; 
85  from  between  16,000  and  17,000  feet ;  57  from  between 
17,000  and  18,000  feet ;  5  between  18,000  and  19,000  feet ;  and 
one,  8au99wrea  tridaetylaj  to  which  I  have  already  alluded,  from 
19,000  feet. 

So  far  as  natural  orders  are  concerned,  there  is  not  much 
to  be  said.  With  the  exception  of  the  Onetacefo  {Ephedra)^ 
they  are  all  represented  in  Britain,  and  are  mostly  of  worid- 
wide  distribution.  The  predominating  orders  are : — CompositiB, 
yielding  21  species;  Leguminos®,  14  species;  Gl-ramine»,  18 
species ;  Crucifer»,  11  species ;  and  Sanuoculace»,  8  species. 

Coming  to  genera :  about  half  a  dozen  are  restricted  to  the 
Himalayan  and  Tibetan  regions,  and  the  rest  are  mostly  of  wide 
distribution.  The  genera  most  numerous  in  species  are  Aitro' 
galu9y  Ooiftropia,  Saussurea^  BanuneuJua,  and  Qentiana.  The 
genera  Agtragaltu  and  OxytropU  are  so  numerous  in  species,  very 
many  of  which  are  not  represented  by  authenticated  specimens  at 
Eew,  and  so  difficult,  that  I  have  not  attempted  to  work  out  the 
species  in  this  collection  beyond  comparing  them  with  those  in  the 
Kew  Herbarium.  The  beautifiil  alpine  genus  Sausiurea^  of  which 
there  are  so  many  species  in  the  mountains  of  Northern  India  and 
Western  China,  is  represented  by  no  fewer  than  seven  species, 
two  of  which  I  have  described  as  new.  But  I  wish  to  say  with 
regard  to  the  dozen  or  so  of  forms  described  as  new  species,  they 
may,  some  of  them  at  least,  prove  to  be  reduced  or  impoverished 
conditions  of  other  species.  Several  that  I  at  first  took  for  new 
species  I  eventually  referred  to  others,  as  the  differences  were 
limited  to  size  and  habit,  evidently  due  to  the  local  conditions. 

The  distribution  of  the  species  is  more  interesting ;  yet,  as 
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comparativelj  little  is  known  of  the  flora  of  Central  Asia,  little 
reliance  should  be  placed  on  the  figures  I  have  to  offer.  So 
far  as  our  present  knowledge  goes,  27  of  the  species,  excluding 
the  undetermined  ones,  which  may  or  may  not  be  new,  are 
peculiar  to  Tibet ;  18  are  common  to  Tibet  and  the  Himalayas ; 
22  extend  eastward  to  Mongolia  or  China ;  20  haye  a  westward 
extension  to  Yarkand,  Afghanistan,  or  the  Caucasus,  and  a  few  of 
them  even  to  Europe ;  whilst  14  are  found  all  round  the  Northern 
Hemisphere,  and  two  or  three  extend  into  the  Southern. 

With  regard  to  the  colours  of  the  flowers  of  the  plants  inhabit- 
ing this  elevated  region,  Mr.  Thorold  describes  the  colours  of  the 
flowers  of  all  the  plants  collected,  but  not  always  in  such  a  way  as 
to  lead  to  an  easy  classification.  Leaving  the  grasses  and  sedges 
and  a  few  other  plants  having  quite  inconspicuous  green  or 
yellowish  flowers  out  of  the  question,  I  find  that  flowers  with 
some  infusion  of  red  predominate.  They  are  variously  qualified 
as  pinkish,  purplish,  and  so  on ;  but  altogether  they  constitute 
at  least  25  per  cent,  of  the  collection.  Nevertheless,  a  deep 
intense  red  would  appear  to  be  very  rare.  Sedum  tibeticum  is 
perhaps  the  only  plant  having  fully  red  flowers.  Apart  from 
grasses  and  sedges,  in  which  there  is  more  or  less  yellow,  25 
species  are  described  as  having  yellow  flowers.  Thirteen  have  blue 
flowers,  and  some  of  them  of  the  deepest  hue,  and  one  is  described 
as  violet.  Finally,  there  are  fifteen  indicated  as  white.  It  is  pro- 
bable, however,  that  colour  has  now  very  little  importance  in  this 
alpine  flora,  which  is  apparently  the  remains  of  a  former  richer 
vegetation.  Insect  life,  according  to  Captain  Bower,  is  scarce,, 
though  butterflies  were  seen  up  to  an  altitude  of  17,600  feet. 

I  have  not  had  time  to  study  and  consider  such  biological 
evidence  as  dried  plants  offer ;  but  it  is  clear  that  some  of  the 
perennials  produce  seed  in  abundance  ;  and  such  monocarpic  or 
annual  plants  as  the  G-entians  maintain  their  plaee  in  the  flora  by 
sexual  reproduction  only.  But  apart  fi'om  the  evidently  mono- 
carpic plants,  of  which  there  may  be  about  a  dozen  in  the  collec- 
tion, there  is  no  doubt  that  almost  all  of  them  are  produced  from 
seed.  Indeed,  with  the  exception  of  a  very  few  found  near  streams 
or  in  marshy  situations,  none  of  the  plants  increase  or  spread  by 
vegetative  propagation.  1  should  judge  that  the  ground  is  no- 
where matted  with  vegetation,  so  that  there  is  practically  no 
struggle,  as  between  plant  and  plant,  for  existence ;  and  survival  is 
largely  due  to  seminal  productiveness.  No  doubt  such  plants 
as  Saussurea  glanduligera,  Allium  senescens,  and  many  other  of 
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the  perennial  plants  attain  a  great  age,  witness  their  extra- 
ordinary root-development. 

CAPTiJN  H,  P.  Picot's  Collection. 

Bespeoting  the  second  collection  I  have  little  to  saj ;  but  it  is 
interesting  as  showing  that  the  composition  of  the  vegetation  is 
very  much  the  same  in  such  widely  distant  localities  as  Lhassa 
and  the  Kuen-lun  plains,  in  the  extreme  north-east  of  Kashmir 
or  Little  Tibet.  Captain  H.  P.  Picot,  of  the  Indian  Staff  Corps, 
visited  this  country  in  1892  and  brought  away  a  few  fragments 
of  plants  screwed  up  in  a  newspaper.  These  were  soaked,  pressed, 
and  mounted.  There  are  25  species,  a  list  of  which  is  appended 
to  this  paper.  One  third  of  the  species  are  the  same  as  those 
collected  by  Dr-  Thoroid.  They  were  collected  at  altitudes 
between  11,600  and  17,000  feet.  Excluding  some  fragments, 
concerning  which  no  definite  opinion  could  be  formed,  they  are 
all  known  plants,  though  three  or  four  of  them  had  only  pre- 
viously been  collected  by  Dr.  Thomson  upwards  of  forty  years 
ago. 

In  conclusion  my  thanks  are  due  to  my  colleagues  at  Kew  for 
their  assistance,  more  especially  to  Mr.  J.  G.  Baker,  Dr.  0.  Stapf, 
and  Mr.  J.  P.  Jeffrey.  I  would  also  call  attention  to  Mr.  C.  H. 
Fitch's  careful  drawings  of  the  plants  figured. 


Enumeration  of  the  Plants  collected  by  Mr.  Thoroid. 

1.  ClematiB  alpina,  IHU. — Flowers  yellow.  Sheltered  nooks 
in  hills,  at  16,200  ft. 

"Widely  spread  in  Central  Asia  from  the  Ural  to  North  China, 
near  Peking. 

2.  Adonis  csBmlea,  Jfaorim. — Flowers  bluish.  Wide  valleys  at 
17,200  ft. 

North-eastern  Tibet  and  Western  Kansuh. 

3.  Banimculns  CymbalarisB,  Fursh, — Flowers  yellow.  Edge  of 
streams  at  17,800  ft. 

Central  and  North  Asia,  eastward  to  North  China,  and  North 
and  South  America. 

4.  Banoncnlus  inyolucratUB,  Maxim.  Fh  Tang.  i.  p.  15,  t.  22. 
ff.  7-13. — Flowers  yellow.  Sandy  earth  and  gravel  in  valleys 
at  17,500  ft. 
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I  at  first  took  this  to  be  an  undescribed  species,  not  being 
aware  of  the  existence  of  Maximowicz's  description  and  figure 
under  the  above  name.  Then,  when  I  came  to  describe  it,  I 
arrived  at  the  conclusion  that  it  was  a  reduced  state  of  JB.  lobaius, 
Jacquem. ;  and  I  am  still  of  that  opinion,  but  in  the  absence  of 
ripe  fruit  I  will  not  presume  to  decide  the  point.  Maximowics 
compares  his  new  species  with  the  very  different  Oay^rapMs 
Shqftoana,  Aitch.  et  Hemsl.  *,  and  makes  no  mention  of  Banun- 
cuius  lobatut. 

North-eastern  Tibet. 

5.  Ranunculus  pulchellus,  C.  A.  J%^.— Flowers  yellow. 
Near  water  at  17,300  ft. 

Afghanistan,  alpine  Himalaya,  Siberia,  and  Mongolia. 

6.  Ranunculus  hjrperboreus,  Botth,^  var.  natans,  Begel, — 
Flowers  yellow.     Streams  at  16,200  ffc. 

Northern  alpine  and  arctic  regions. 

7.  Delphinium  grandiflorum,  Linn. — Flowers  blue.  Side  of 
slope  at  14,800  fit. 

Widely  spread  in  the  mountains  of  Northern  India,  Tibet, 
Southern  Siberia,  and  Western  China. 

8.  Delphinium  cssruleum,  Jacquem, — Flowers  purple.  Top  of 
pass  at  17,800  ft. 

Alpine  region  of  the  Himalayas  from  Kumaon  to  Sikkim. 

9.  Heconopsis  horridnla,  Hook.  f.  et  Thorns.— ¥\Gwen  blue. 
Water^logged  soil  in  valley  close  to  marsh  at  16,600  ft. 

Sikkim  Himalaya  at  14,000  to  17,000  ft.,  and  in  Eastern 
Mongolia. 

10.  Hypecoum  leptocarpum,  Hook.  /.  et  Thorns.— -'FloYfer^ 
light  violet.     Sheltered  nullahs  at  15,500  ft. 

Western  Tibet  and  Sikkim  Himalaya. 

11.  Corydalis  Boweri,  Hemsl. 

Species  pusilla  C.  mucronifera,  Maxim,  valde  affinis  sed  differt 
floribus  majoribus  calcari  quam  lamina  longiore. 

Herba  perennis,  c«espitosa,  vix  sesquipollicans,  radice  f usiformi 

*  Joum.  Linn.  Soc.,  Bot  xix.  p.  149,  t.  3, 
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elongata.  Folia  loDgiuscuIe  petiolata,  cum  petiolo  poUicaria, 
craflsiuscula,  ita  ut  bractea  papillosa,  semel  trisecta  et  pinnati- 
secta,  lobis  oblongo-spathulaiis  apice  seta  longiuscula  instructis. 
Baemni  coDgestiy  pauciflori,  bracteis  flabellato-multifidis  cilio- 
latis  flores  fere  squantibus,  lobis  apice  longe  l-setoeis.  Flares 
flavi,  breviter  pedicellati,  circiter  5  lineas  longi;  sepala  minuta, 
auriculiformia,  paucilobulata ;  petalum  inferius  anguste  coch- 
leariforme,  petala  lateralia  spatbulata,  cum  superiore  alte  cou- 
nata;  calcar  latum,  obtusum,  quam  lamina  longius;  adelphiffi 
stamiDum  infra  medium  subite  dilatatsB,  oyarium  amplectentea ; 
ovarium  glabrum,  oblongum,  4H)yulatum,  stylo  stamina  aequantii 
stigmate  trilobato.  Capsula  ellipsoidea,  seminibus  rotundato- 
reniformibus  nigris  nitidis. 

Flowers  yellow.     Water-logged  soil  in  yalley  at  15,500  ft. 

In  spite  of  the  differences  indicated,  further  specimens  may 
proye  this  to  be  a  form  of  C,  mueronifera^  Maxim. 

12.  Corydalis  Hendorsonii,  Hemsl. 

Ad  C,  tihetieamy  Hook,  f,  et  Thorns,  accedit,  differt  babitu  foliis 
trisectis,  bracteis  amplis  flabellatis,  calcari  deorsum  attenuate. 

Herba  perennis,  robusta,  2-^  poll,  alta,  glabra,  radice  crassa 
fusiformi,  caule  simplici  vel  pauciramoso  densissime  foliifero  basi 
ssBpe  loliis  vetustis  vestito.  Folia  crassiuscula,  bipinnatisecta,  vel 
semel  trisecta  simul  bipinnatisecta,  1-1^  poll,  longa,  segmentis 
brevissimis  obtusis  vel  minute  mucroniferis  ;  petiolus  tenuis, 
dUatatus,  laminam  aequans  vel  superans.  Baeemi  valde  abbre- 
viati,  pauciflori,  bracteis  amplis  flabellato-multifidis  ciliolatis 
flores  fere  »quantibus.  Flores  flavi,  brevitor  pedicellati,  circiter 
9  lineas  longi ;  sepala  minutissima,  paucidenticulata,  diu  persis- 
tentia ;  petalum  inferius  cochleariforme,  petalum  superius 
navieulare,  petala  lateralia  spatulata,  cum  superiore  breviter 
oonnata,  dorso  longitudinaliter  alata ;  calcar  fere  rectum,  lami- 
nam equans  ;  adelpbisB  staminum  deorsum  vix  dilatatSB,  basi 
ecaudatsB,  ovarium  glabrum,  oblongum,  circiter  lO-ovulatum, 
stylo  elongate  stamina  lequanti.     Capsula  ignota. 

Flowers  yellow.     Sandy  gravelly  soil  in  valleys  at  17,600  ft. 

This  species  was  also  collected  in  Yarkand  by  Dr.  G-. 
Henderson,  after  whom  I  have  named  it,  in  1870.  In  the  list  of 
plants  published  in  his  book  '  Lahore  to  Yarkand,'  it  is  named 
C  tibetiea.  Hook.  f.  et  Thoms.,  though  the  specimen  in  the  Kew 
Herbarium  is  queried.    It  was  only  met  with  just  beyond  the 
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Karakoram  watershed  on  the  deeert  plains  wherever  there  was  a 
little  shelter  and  moisture,  on  Lingzi  Thang  and  at  Lak  Zung, 
at  17,000  ft. 

13.  Parrya  lanuginosa,  Hook,f.  et  Thorns, — Flowers  purple. 
In  water-logged  stony  soil  at  17,600  ft. 

Western  Tibet,  in  Gugi,  at  an  altitude  of  17,500  ft. 

14.  Erysimum  fnniculoium,  Hook,f,  et  Thorns, — Near  water 
in  valley  at  17,600  ft. 

Sikkim  Himalaya  at  14,000  to  16,000  ft. 

15.  Sisymbrium  bundle,  C.  A.  Meyer.  —  Flowers  white. 
Sandy,  gravelly  soil  near  water  at  17,500  ft. 

Western  Tibet,  Siberia,  and  Arctic  regions  of  North  America. 

16.  Braya  rosea,  Bunge. — Flowers  purplish  white.  Muddy, 
stony  soil  close  to  streams  at  17,800  ft. 

Alpine  Himalaya,  Altai,  and  Arctic  Siberia. 

17.  Braya  uniflora,  Hook,  /.  et  Thorns. ;  Hook.  Ic.  Plant. 
t.  2251.— Flowers  white.    Sandy,  gravelly  soil  at  17,600  ft. 

Western  Tibet,  in  Nubra,  at  15,000  to  17,000  ft. 

18.  Draba  incompta,  /Sf^^t?.— Flowers  white.  Q-ravelly  soil  in 
valleys  at  16,500  ft. 

Caucasus,  Persia,  and  Western  Tibet. 

19.  Draba  alpina,  Ztn«.— Flowers  yellow.  Valley,  at  17,600  ft. 
Arctic  and  alpine  regions  all  round  the  northern  hemisphere. 

20.  Cochlearia  scapiflora,  Hook.  f.  et  Thorns.— At  17,800  ft. 
Sikkim  and  Western  Tibet  to  Tarkand,  at  15,000  to  18,000  ft. 

21.  Christolea  crassifolia,  Camh. — Flowers  white.  Sandy, 
gravelly  soil  in  valleys  at  16,800  ft. 

Yarkand  and  Western  Tibet  at  12,000  to  15,000  ft 

22.  Capsella  Thomsoni,  Hook.  /.—Flowers  while.  Sandy, 
gravelly  soil  near  water  at  17,500  ft. 

Western  Tibet  at  16,000  to  18,000  ft. 

28.  Lepidium  capitatum,  Hook.f.  et  Thorns. — Flowers  purple 
with  yellow  centre.     Stony  ground  close  to  water  at  16,200  ft. 

Himalayas  from  Kumaon  to  Sikkim,  at  10,000  to  14,000  ft. 
Also  collected  in  Ladak. 
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24.  Stellaria,  sp. — 8.  arenariw,  Maxim.,  aflSnia. — Flowers 
green.    Sandy,  gravelly  soil  near  water  at  17,500  ft 

25.  Arenaria,  sp. — A.  mmciformi^  Wall.,  affinis. — Flowers 
white.    Sandy,  gravelly  soil  in  valleys  at  17,500  ft. 

26.  Hyricaria  germanica,  Deaf.,  var.  prostrata,  Benth.  et 
Hook. /.—At  17,300  ft. 

This  very  reduced  form  or  species  is  restricted  to  the  most 
elevated  alpine  regions  of  vegetation  of  Tibet  and  the  Himalayas^ 
but  the  species,  as  limited  in  the  '  Flora  of  British  India/  ranges 
from  "Western  Europe  to  Western  China. 

27.  Thermopsis  inflata,  Camb. — Flowers  yellow.  Top  of  pass 
in  sand  at  18,500  ft. 

Tibet  and  Kunawar  at  elevations  of  15,000  to  17,000  ft.,  and 
north-west  to  Kashgar. 

28.  Astragalus  Hendersonii,  Baker. — Flowers  purple.  Sandy^ 
gravelly  soil  in  valleys  at  16,800  ft. 

Tibet,  in  the  upper  part  of  the  Karakasb  valley. 

29.  Astragalus  tribulifolius,  Benth. — Flowers  purple.  Sandy 
vaUey  at  15,800  ft. 

Western  Tibet  at  14,500  ft. 

30.  Astragalus,  sp. — Flowers  blue.     Top  of  pass  at  18,000  ft. 

31.  Astragalus,  sp. — A.  Maaenderani,  Bunge,  affinis. — Flowers 
purplish  white.    Valleys  in  muddy  stony  soil  at  17,600-17,800  ft. 

32.  Astragalus,  sp. — Flowers  purple.  Sandy,  gravelly  soil  in 
valleys  at  17,500  ft. 

83.  Astragalus,  sp. — Flowers  purplish  blue.  Sandy,  gravelly 
soil  in  valleys  at  17,500  ft. 

34.  Oxytropis  micropliylla,  DC— Flowers  purplish  pink. 
Valleys  at  17,800  ft. 

Alpine  regions  of  the  Himalaya  at  elevations  of  11,000  to 
16,000  ft. 

35.  Qzytropis  densa,  Benth.  ? — Flowers  purplish  red.  Sandy, 
gravelly  soil  in  valleys  at  17,500  ft. 

Western  Tibet  at  16,000  to  17,000  ft. 

36.  Oxytropis  physooarpa,  i<?(/«ft.— Flowers  purple.  Sandy, 
gravelly  sods  in  valleys  at  17,500  ft. 

Siberia. 

LINN.  JOITHN. — BOTANT,  VOL.  XXX.  I 
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37.  Oxytropis,  &p. — O.  Straeheyan^y  Bentb.,  affinia. — Flowers 
pinkisli  blue.     Side  of  slope  at  16,200  ft. 

38.  Oxytropii  tatarica,  Jacquem.  —  Flowers  wbitisb  pink. 
Sandy  soil  in  wide  valley  at  17,600  ft. 

Western  Tibet  at  13,000  to  17,000  ft.,  and  in  Tarkand- 

39.  Oxytropis,  sp. — O.  tatarica,  Jacquem.,  affinis. — Flowers 
purple.  Sandy,  gravelly  soQ  near  water  in  valleys  at  17,600- 
17,800  ft. 

40.  Chamsarliodos  sabulosa,  Bunge. — ^Flowers  white.  Sandy 
soil  in  valleys  at  17,000  ft. 

Western  Tibet  and  Altai  Mountains  to  North  China. 

41.  Potentilla  fruticMa,  Linn.y  var.  pnmila,  Hooh,f. 

An  exceedingly  dwarf  form  found  at  very  great  elevations  in 
the  Himalayas.  The  species  inhabits  cold  temperate  and  arctic 
regions  all  round  the  northern  hemisphere. 

42.  Potentilla  sericea,  Linn,y  var.  polyclusta,  2^^i».— Flowers 
yellow.     Sandy  earth  and  gravel  in  valleys  at  17,600  ft. 

This  variety,  which  Boissier  regarded  as  a  distinct  species,  in- 
habits alpine  regions  of  Persia  and  North  India  $  and  the  species 
ranges  all  round  the  northern  hemisphere* 

43.  Sedum  tibeticum,  Hooh,  f,  et  Thorns.,  var.  Stracbeyi, 
Hook,  f, — ^Flowers  red.  Sandy  gravelly  soil  close  to  water  at 
17,500  ft. 

Western  Himalaya  and  Afghanistan  up  to  16,000  ft.  Also  in 
Yarkand. 

44.  Sedum  quadrifidum.  Fall. — Flowers  pink.  Earthy  soil 
close  to  streams  in  valleys  at  17,000  ft. 

Arctic  and  alpine  regions  of  Asia. 

46.  Pamassia  trinerviSy  Dn^^f^.— Flowers  white.  Marsh  at 
16,000  ft. 

This  is  treated  as  a  variety  of  P.  ovata^  Ledeb.,  in  the  *  Flora 
of  British  India,'  a  species  widely  spread  in  temperate  and 
alpine  regions  of  the  Himalayas,  and  extending  to  the  Altai 
mountains. 

46.  Saxifiraga  parva,  Hemul, 

S.  saginoidei  simillima,  a  qua   differt  caulibus  paucifoliatis, 
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foliis  longe  petiolatis,  floribus  dimidio  majoribuB,  petalis  lati- 
o'rlbus  enerviis. 

Herha  perennis,  dense  csBspitosa,  1-2-polliearid,  pilis  paucis 
ferrugineis  longissimis  vestita,  caulibus  vel  scapis  paucifoliatis 
unifloris.  Folia  alterna,  petiolata  (radical ia  longe  petiolata), 
carnosa,  lioeari-spathulata,  maxima  yix  polliearia,  integerrima, 
obtusa,  evenia,  lamina  glabra,  petiolo  yaginanti.  Flores  flavi, 
folia  viz  superantes,  4-5  lineas  diametro  ;  caljcis  lobi  sub- 
carnosi,  oblongi,  obtusi,  ciliolati,  quam  petala  paullo  breviores ; 
petala  spathulata,  obtusissima,  fere  2  lineas  longa ;  stamina  quam 
petala  paullo  longiora,  filamentis  filiformibus;  styli  brevissimi. 
Capsula  ignota. 

Flowers  yellow.    Sides  of  rivulets  at  17,000  ft. 

47.  Saxifraga,  sp. — S.  palpehraiw,  Hook.  f.  et  Thorns.,  aflSnis. 
—Flowers  yellow.     Mareli  at  16,000  ft. 

48.  Fleurospenniiiii  stellatmn,  ^en/A.,yar.  Lmdleyana,C?ar^e. 
—Flowers  while.    Saudy  soil  in  broad  valley  at  16,400  ft. 

Western  Himalaya,  Elarakoram,  and  Tianschan  mountains. 

49.  ICorina  Conlteriana,  i^oyZtf.— Valleys  at  15,500  ft. 
"Western  Himalaya. 

60.  Aster  tibeticuSy  Hook.  /.—Flower  purple  with  yellow 
centre.  Edges  of  warm  water  springs  having  sulphurous  gas 
bubbling  up.     Calcareous  soil  at  17,800  ft. 

Western  Himalaya  and  Tibet  at  15,000  to  16,000  ft. 

61.  Aster  Bowerii,  Remsl. 

A.  Jlaccido  forma  miuima  similis  sed  caule  2>d-cephalo  foliis 
fere  linearibus. 

Herha  perennis,  hispiduio-hirsuta,  pollicaris  vel  sesqui- 
pollicaris,  radice  fusifurmi.  Folia  confertissima,  sessilia,  ima 
basi  dilatata,  crassiuscula,  linearia  yel  angustissime  spathulata, 
maxima  yix  seroipollicaris,  apice  obtusa  yel  rotundata,  untrinque 
saltern  supra  medium  pilis  albis  patentibus  obsessa.  Capitula 
radiata,  subsessilia,  circiter  1  poll,  diametro ;  inyolucri  bractesB 
numeros8&,  biseriatsB,  hirsutsB,  lineares,  interiores  longiores, 
acutiores ;  receptaculum  alveolatum.  Flares  radii  lilacini,  sicci- 
tati  inyoluti ;  flores  disci  flavi ;  pappi  set®  alb»,  scabride. 
Achcpnia  matura  non  visa,  parva,  pubescentia. 

i2 


Digitized  by 


Google 


114  MB.  W.  B.  HEMSLET  OX  TWO  SMALL 

Sandy  gravelly  soil  on  hill-sides  at  18,000  ft.  Flowers  light 
purplish  mauve  with  yellow  centre. 

52.  Aster  moUiiiBCullls,  JFaZ/.— Flowers  purple.  Sandy  soil, 
sheltered  nooks  at  16,000  ft. 

Western  Himalaya  and  Tibet,  north  of  Kumaon  from  5000  to 
15,000  ft. 

53.  AnaplialiB  zylorrMza,  Sch.-Bip. — Flowers  white.  Rocky 
outcrops  at  15,500^. 

Kumaon  to  Sikkim,  at  8000  to  17.000  ft. 

54.  Anaphalis,  sp. — Flowers  green.  Sandy  gravelly  soil  near 
water  at  17,500  ft. 

55.  Taiuusetum  tibeticTun,  Jlook.  /.  et  Thorns,— Ylowers 
yellow.     Close  to  water,  among  stones  at  17,000  ft. 

Western  Tibet,  Parang  and  Lanak  passes  at  15,000  to  17,000  ft. 

56.  Artemisia  desertomm,  Spreng, — Flowers  greenish  yellow. 
Broad  valleys  at  16,000  ft, 

Turkestan,  North-western  India,  and  Siberia. 

57.  Artemisia,  sp. — A,  minori,  Jacquem.,  affinis. — At  17,100  ft. 

58.  Senecio  amicoides,  JTaZ/.,  var.  frigida,  Sook.fil. — Flowers 
yellow.     Earthy,  water-logged  soil  in  wide  valleys  at  17,000  ft. 

This  variety  had  been  previously  collected  in  Kunawar  and 
Western  Tibet,  in  Nubra,  Ladak,  Ac,  at  elevatious  of  from  15,000 
to  17,000  ft.     The  typical  form  extends  eastward  to  Nepal. 

59.  Cremantliodiiun,  sp. — C.  humili,  Maxim.,  aflSne.— Flowers 
yellow.     In  water-logged  stony  soil  at  17,600  ft. 

60.  Sanssurea  subnlata,  C.  B,  Clarice  —  Flowers  purple.  Close 
to  water  at  17,000  ft. 

Western  Tibet  and  Yarkand  at  15,000  to  18,000  ft. 

61.  SauBsnrea  pygmssa,  Spreng, — Flowers  purple.  Top  of 
pass  at  17,800  ft. 

Tibet  and  Siberia  from  Altai  eastward  to  Dahuria. 

62.  Sanssorea  glandnligera,  Sch.-Bip, — Flowers  purple. 
S.mdy,  stony  soil  in  valley  at  17,800  ft. 

Western  Tibet  at  14,000  to  16,000  ft 
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63.  Sanssnrea  tridactyla,  Sch.'Bip, — ^Flowers  white.  Hill- 
side at  19,000  ft. 

Sikkini  Himalaya  on  the  Tibetan  frontier  at  16,000  to  18,000  ft. 

64.  Sanssurea  sorocephala,  Hooh.f.  ei  Thorns. — Flowers  light 
purple.     Stony  soil  close  to  >^ater  at  17,000  ft. 

Kunawar  and  Ladak  to  the  Altai  Mountains. 

65.  Sanssurea  Aster,  Hemsl,    (Plate  Y.) 

Species  ex  affinitate  8,  sorocephala  foliis  lineari-spathulatis 
glomerulum  sessilem  capitulorum  superantibus  stellatim  radi- 
antibus. 

Herha  monocarpica?  longe  sericeo-pilosa,  circiter  bipollicaris, 
radice  fusifoimi,  caule  simplici.  Folia  confertissima,  sessilia, 
membranacea,  pilosula  vel  demum  nudiuscula  et  subscariosa, 
lineari-spathulata  vel  linearia,  maxima  vix  pollicaria,  obtusa, 
primum  pilis  rectis  longissimis  albis  serieeis  dense  obsessa. 
Capitula  circiter  40-flora,  arctissime  conferta,  glomerulum  circiter 
sesquipollicem  diametro  formantia;  involucri  bractesB  pauci- 
seriate,  quam  flores  breviores,  membranaceo-scariossB,  ovatie, 
oblong®,  vel  interiores  lineares,  acutae  extus  plus  ininusve  pilDsae  ; 
receptaculi  set»  breves.  Flores  purpurei;  pappi  setae  circiter 
10-12,  biseriatsd  sed  exteriores  minores,  citissimo  decidusB 
corollam  sequantes,  longe  plumos8&,  nigrescentes.  Achcmia 
niatura  non  visa,  brevia,  glabra. 

Sandy  gravelly  soil  at  17,500  ft. 

66.  Sanssurea  Thoroldi,  Hemsl.    (Plate  lY.  figs.  5-9.) 

8.  sorocephala  y&r,  i  glahrata^  Hook,  f.,  similis,  sed  foliis  crassis 
setoso-aculeatis  iavolucri  bracteis  glabris. 

Herha  monocarpica  ?  subacaulis,  glabra,  radice  f  usiformi,  caule 
simplici  cum  glomenilo  capitulorum  vix  pollicari.  Folia  pauca, 
patentia,  carnosa  vel  crasse  coriacea,  angusta,  piunatifida,  lobis 
paucis  deltoideis  rectis  vel  leviter  deflexis  apice  aculeatis  instructa, 
obtnsa.  Capitula  circiter  12-flora,  arete  conferta,  glomerulum 
circiter  sesquipollicem  diametro  formantia ;  involucri  bracteie 
circiter  3-seriataB,  quam  flores  fere  dimidio  breviores,  omnino 
glabrae,  scarioso-coriaceae,  ovatae  vel  oblongae,  apice  obtusae  vel 
rotundatsB,  induratae,  atrb-brunneae ;  receptaculi  setae  brevissimap. 
Flores  purpurei;  pappi  setae  2-seriatae,  exteriores  breviores, 
simplices,  interiores  circiter  15,   longe  plumosae,  quam  corolla 
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paullo  breviores.    Achcsnia  matura  non  visa,  ut  videtur  rugu- 
losa. 

Sandy  soil  close  to  water,  at  16,400  ft. 

67.  Crepis  sorocepliala,  Hemsh    (Plate  IV.  figs.  1-4.) 
Species  insignis  habitu  Orepidis  glomerata,  sed  differt  foliis 

carnosis,  floribus  albis,  achaeniis  oblongo-obovoideis. 

Serha  subacaulis,  monocarpica  ?  radice  incrassata  fusiformi 
eloQgata.  VagintB  infra  folia  circiter  5-7,  alb©,  membranacese, 
ovat»,  basi  latsB.  Folia  pauca,  sessilia,  carnosa,  oblongo-spathu- 
lata,  maxima  semipoUicaria,  obtusissima,  rugosa,  supra,  infra 
medium,  et  subtus  parce  villosula.  Capitula  numerosa,  arete 
conferta,  brevissime  pedunculata,  ssepissime  6-flora,  bracteis  paucis 
linearibus  vel  setaceis  interspersa ;  involucri  bractesB  ssBpissime  5, 
infra  medium  connat©,  uniseriatap,  oblong©  vel  ovato-oblongae, 
circiter  4  lineas  long©,  apice  obtusissim©  vel  rotundat©,  erect©, 
extus  supra  medium  pr©cipue  pilia  longis  albis  instruct© ;  recep- 
taculum  planum.  Flores  albi  {Thorold\  circiter  semipoUicares  ; 
pappi  set©  numerosissim©,  obscure  scabrid©,  rubescentes,  quam 
corolla  tertio  parte  breviores.  Achcenia  alba,  glabra,  oblongo- 
obovoidea,  circiter  semilineam  longa,  multistriata. 

Sandy  gravelly  soil  at  17,500  feet. 

This  and  Crepis  glomerata,  Benth.  et  Hook,  fil.,  might  be 
separated  generically  on  account  of  the  uniseriate  involucre  of 
united  bracts  combined  with  the  singular  habit. 

68.  Crepis,  sp.  an  var.  depauperata  C,  glauca^  Benth.  P — 
Flowers  yellow.     Stony  wide  valleys  at  17,200  ft. 

69.  Tarazacnm  officinale,  Wigg^  var.  ? — Flowers  yellow.  Hill- 
sides at  16,000  ft. 

Similar  forms,  having  almost  beaklees  achenes,  occur  in  the 
Himalayas  ;  but  I  certainly  think  it  would  be  more  convenient 
to  separate  them  specifically,  though  I  would  not  risk  increasing 
synonymy  without  a  critical  examination  of  all  the  forms  referred 
to  this  species. 

70.  Taraxacum  officinale,  Wigg.,  var. — Flowers  yellow.  Stony 
wide  valleys  at  17,200  fl. 

The  Dandelion  is  recorded  in  the  '  Flora  of  British  India '  at 
localities  from  1000  to  18,000  ft.,  and  it  is  now  generally  dis- 
tributed in  both  northern  and  southern  temperate  and  cold 
regions. 
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71.  Primula  tibetica,  Watt. — Flowers  pvirple.  Close  to  water 
at  16,200  ft. 

Western  Tibet  north  of  Kumaon  at  15,500  ft.,  and  Eastern 
Tibet  on  the  Sikkim  frontier  at  16,000  to  17,000  ft. 

72.  Androsace  Chamarjasme,  Host,  var.  eoronata,  Hooh.fil. — 
Flowers  white  wi th  yellow  centre.  Sandj  gravellj  soil  in  sheltered 
spots  near  water  at  17,500  ft. 

This  variety  had  previously  been  collected  in  Western  Tibet 
at  altitudes  of  16,000  to  17,000  ft.  The  species  ranges  ail  round 
the  northern  hemisphere  in  cold  regions. 

73.  Olauz  maritima,  Linn.—At  16,200  ft. 

North  temperate  and  arctic  regions  in  both  hemispheres. 

74.  Oentiaiiafalcata,2\*rcz.— Flowers  blue.  Marsh  at  15,000  ft. 
Siberia,  in  the  Altai  and  Baical  mountains. 

75.  Oentiana  sqiiarrosa,  Ledeh, — Flowers  blue.  Banks  of  dry 
rivulet  on  hill-side  at  17,200  ft. 

Alpiae  Himalaya,  Dahuria,  and  Siberia  to  North  China.  * 

76.  Gentiana  decumbens,  Linn. — Flowers  greenish  white. 
Saudy  soil  near  water  at  15,400  ft. 

Baltistan  eastward  to  Lahul  aod  through  Siberia  to  Dahuria 
and  Mongolia. 

77.  Gentiana  humiliSi  Stev, — Flowers  whitish  blue.  Close  to 
water  at  16,200  ft. 

Caucasus  to  North  India,  Eastern  Siberia,  and  Dahuria. 

78.  Flenrogyne  diffusa,  Maxim. — Flowers  blue.  Hill-side 
close  to  water  at  16,800  ft. 

North  Tibet,  on  the  northern  declivity  of  the  Burchan  Budda 
chain,  in  thickets  of  Myricaria  at  10,200  ft. 

7i).  Swertia,  sp. — S.  Damdii,  Franch.,  affinis. — Flowers  blue. 
Valleys  at  15,000  ft. 

80.  Tretocarya  pratensis,  Maxim. — Flowers    blue.     Earthy 
stony  soil  close  to  streams  at  18,000  ft. 
Western  Kansuh  at  10,000  ft 
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81.  Hicronla  fienthami,   C,   B.   Clarke  ;    Hook.  Ic.  Flafit 
t.  2257.— Flowers  white.    Top  of  pass  at  18,000  ft. 

Western  Tibet  at  15,000  to  17,000  ft. 

82.  Fedicularis  alaschanica,  Maanm,^  var.  tibetica,  Maxim. — 
Flowers  yellow.     Broad  yalley  at  16,000  ft. 

Eastern  Himalaya,  Mongolia,  and  Western  Kansub. 

83.  FedicTilaris  cheilanthifolia,  Schrenk, — Flowers  purplish 
white.     Earthy  water-logged  soil  in  wide  valleys  at  17,000  ft. 

Himalayas,  North  Tibet,  Soongaria,  and  Western  Kansuh. 

84.  Kepeta  longibracteata,  Benth, — Flowers  blue.  Stony 
soil  in  old  water-course  at  17,400  ft. 

Western  Himalaya  and  Tibet  at  14,000  to  17,000  ft. 

85.  Dracocephalnm  heterophyllnm,  ^^nM.?~ Flowers  while. 
Hill-sides  at  17,700  ft. 

This  species  inhabits  Western  Tibet  and  Turkestan  at  13,000 
to  16,000  ft.,  and  has  also  been  found  in  Eastern  Mongolia. 

86.  Folygonum  sibiriciun,  Laxm. — Flowers  green.  Salt- 
impregnated  soil  near  salt  lake  at  16,300  ft. 

Western  Himalaya  and  Tibet  to  Western  China,  and  north- 
ward into  Arctic  Siberia. 

87.  Stellera  ChamsBJasme,  Linn, — Flowers  green.  Sandy 
valleys  at  15,000  ft. 

Caucasus  to  the  mountains  of  North  India  and  Central  Asia 
to  Mongolia. 

88.  Urtica  hyper borea,  Jacquem, — Flowers  greenish  white. 
Bocky  hill,  amongst  stones  at  16,200  ft. 

Eastern  and  Western  Tibet  at  12,000  to  17,500  ft. 

89.  Ephedra  Oerardiana,  W^aZ/.— Flowers  yellow.  Salt- 
impregnated  soil  close  to  salt  lake,  at  16,500  ft. 

This  is  united  with  E,  tjw/yan*,  Eich.,  in  the  *  Flora  of  British 
India,'  which  thus  limited  extends  from  Europe  to  the  moun- 
tains of  North  India  and  Central  Asia. 

90.  Iris  (§  Apogon)  Thoroldi,  Baker, 

Ad  L  humilem,  Bieb.,  magis  accedit :  differt  caulibus  dense 
csBspitosis,  foliorum  vetustorum  reliquis  copiosis  valide  fibrosis. 
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foliiB  firmioribus  multo  brevioribus,  floribus  minoribus  sulphu- 
reie,  perianthii  segmentis  exterioribus  limbo  paryo  oborato  ungue 
duplo  breviore. 

Fibri  radicales  multi,  graciles,  cylindrici.  Folia  viridia, 
anguste  linearia,  2-3  poll,  longa,  1  lin.  lata,  marginibus  nervi^- 
que  incrassatis.  Caulis  brevissimus,  uniflorus.  Spath»  yalvse 
lioeares,  deorsum  membranaccse,  sursum  herbacese.  Perianthii' 
tubus  14  lin.  longus;  limbus  vix  pollicaris,  pallide  luteus; 
eegmenta  exteriora  3  lin.  lata,  limbo  reflexo  ungue  ascendente 
2-3plo  breviore ;  segmenta  interiora  oblanceolata,  erecta,  quam 
exteriora  vix  breviora.  Styli  6-7  lin.  longi,  appeudicibua 
parvis. 

Top  of  the  pass,  at  17,800  ft. 

A.  well-marked  new  species,  belonging  to  the  group  of  beard- 
less Irises  with  a  produced  perianth-tube.  Its  other  nearest 
neighbours  are  1,  Bossii,  Baker,  of  Corea  and  Northern  China, 
and  J.  Ludwigiiy  Maxim.,  a  plant  of  the  Altai  Mountains. 

91.  Allium  senescens,  Linn,,  var. — Flowers  pink.  Eocky 
hill  among  stones  at  16,200  ft. 

Southern  European  Bussia  through  Siberia  to  Dahuria  and 
Eastern  Mongolia. 

92.  JnncuB  membranacena,  Boyle. — Flowers  white.  Close  to 
water,  at  16,200  ft. 

Himalayas  from  Kashmir  to  Sikhim  at  6000  to  13,000  ft. 

93.  Triglochin  paluatre,  iin«.— Close  to  water  at  16,200  ft. 
Western  Europe  and  North  Africa  to  India  and  China,  and 

in  North  America. 

94.  Carex  stenophylla,  Walilenb. —CIo^q  to  water,  at  16,200  ft. 
South-eastern  Europe  to  Dahuria  and  North  China. 

95.  Carex  Hoorcroftii,  jpfl/con^r.— Sandy  gravelly  soil  at 
17,600  ft. 

Tibet  at  14,000  to  17,000  ft. 

96.  Trisetiun  snbspicatam,  Beauv. — At  16,500  ft. 

Very  widely  spread  in  temperate  and  polar  regions  both  in  the 
northern  and  southern  hemispheres. 

97.  Poa  nemoralis,  Linn, — Sheltered  valley  at  17,000  ft. 
All  round  the  northern  hemisphere. 
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98.  Poa  alpina,  Linn.— Cloae  to  water  at  16,200  ft. 
All  round  the  northern  hemisphere. 

99.  Poa  alpina,  Idnn.,  forma  najia. — In  sandy  gravelly  soil,  at 
18,000  ft.  (no.  26),  at  16,400  ft.  (no.  103). 

.  100.  ElymuB  sibiricus,  Linn, — Close  to  water  at  16,200  ft. 

North  India,  Central  and  Northern  Asia,  eastward  to  the  Sitka 
Islands. 

101.  Elymus  dasystachys,  Trin. — Sandy  plain  at  16,000  ft.,  and 
valleys  at  17,000  ft. 

Siberia,  chiefly  in  the  Altai  and  Baical  mountains,  and  east- 
ward to  Mongolia  aud  North  China. 

102.  Pennisetom  flaccidum,  Chisel, 

Afghanistan,  North-west  India,  and  Tibet  to  Mongolia  and 
North  China. 

103.  Stipa  purpurea,  Ghriseh.  Gesamm.  Abhandl.,  Oram. 
Hochasiens^  p.  300. — Syn.  Laaiagrostis  tremula,  Muprecht,  Serf, 
Thianschan.  p.  35.-16,500  ft. 

Distributed  from  the  Thianshan  Mts.  and  South-east  Kash- 
mir to  East  Tibet:  Lake  Eupshu,  at  15,000  feet,  Lance  I; 
"  Tibet,  occ,"  probably  near  the  Lanak  Pass,  between  15,000  and 
17,000  feet,  T.  Thomson  I ;  province  of  Qnari  Khorsum,  at  Poti, 
17,000  feet,  Schlagintweit,  Cat.  7016!;  Bhomtso  Mt.,  up  to 
nearly  18,000  feet,  J.  D.  Hooker ! ;  Thianshan,  S.E.  of  Chatyr- 
Kul,  between  11,000  and  12,000  feet,  Osten-Sacken  \ 

104.  Stipa  (§  Laaiagrostis)  Hookeri,  Stapf. 

AfBnis  8,  splendenti,  Trin.  {Lasiagrostis  splendent,  Kunth), 
Bed  robustior,  spiculis  majoribus,  glumis  fertilibus  longe  bifidis, 
antheris  nudis. 

Oramen  perenoe.  Bhizoma  ut  turiones  cataphyllis  ovatis 
obtusis  flrmis  prominenter  striatis  imbricatim  vestitum.  Culmus 
floriferus  ac  innovationes  basi  vaginis  vetustis  firmis  vestitus,  gla- 
berrimus,  lasvis,  strictus,  cum  panicula  1-1^  ped.  altus.  JBblia 
innovationum  vagina  IsBvissima,  prime  arete  involuta,  demum 
plus  minusve  aperta,  ligula  brevissima  graciliter  denseque  fim- 
briata,  lamina  convoluta  longe  setaceo-attenuata,  glauca,  stricta, 
4-10  poll,  longa,  dorso  ecarinata,  tenuiter  striata,  asperula  vel 
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laBvi,  facie  profunde  et  multi-sulcata  ia  costulis  asperala ;  caw 
Una  loDge  vaginatay  suramum  fere  ad  paniculsB  basin,  yagina  IsbyI 
striata,  in  infimis  laxa,  lamina  abbreviata,  summi  panicula  breviore, 
caeterum  lit  in  innovationibus.  Fanicula  angusta  subcontracta, 
4-6  poll,  longa,  rainulis  pedicellisque  brevissimis  vel  ad  1  lin. 
longis  asperulis.  Gluma  vacua  subsequilongse,  lanceolatsD,  acutsd, 
tenues,  3-3^  lin.  longse,  glabrae ;  fertilis  lanceolata,  vix  3  lin. 
longa,  apice  ad  \  bifida,  lobis  setaceo-acuminatis,  inter  eos  aristata, 
7-neiTis,  tota  longe  et  patule  pilosa,  arista  vix  torta,  geniculata, 
asperula,  4-5  lin.  longa.  Falea  lanceolata,  gluma  fertili  paulo 
brevior,  ut  ea  longe  et  patule  pilosa.  Anthera  apice  nud». 
Lodicula  3,  oblique  ovato-lanceolatse,  liberse.  Styli  subnulli. 
Stigmata  ovario  sequilonga. 

Sheltered  nullahs  near  water,  14,800  feet  (oo.  124). 

The  same  plant  was  collected  bj  Sir  Joseph  Hooker  in  Eastern 
Tibet,  at  16,000  feet. 

105.  Calamagrostis  holciformis,  Jauh.  et  Spach. 
Tibet  and  Sikkim  at  great  elevations. 

106.  Diplachne  Thoroldi,  Stapf. 

Affinis  Diplachnce  serotina,  Link,  foliis  caulinis  paucioribus, 
minus  distincte  distiche  patentibus,  in  vaginis  superne  vel  in  ore 
quidem  longiuscule  pilosis,  glumis  florentibus  exaristatis  pilosis. 

EhizoTna  repens  ut  turiones  dense  cataphyllis  stramineis  ovatis 
brevibus  prominenter  striatis  vel  eorum  residuis  vestitum. 
Culmus  erectus  cum  panicula  12-16  poll,  altus,  laevis,  ad  |  vagi- 
natus.  Iblia  circa  5-6  cum  quoque  culmo,  3  basalia  vaginis  laxe 
et  fere  ad  eandem  altitudinem  (1-2  poll.)  vaginantibus,  sequens 
magis  remotum,  summum  vagina  longissima  ad  2-4  poll,  vel 
tota  longitudine  exserta,  vaginis  inferioribus  patule  pilosis, 
denmm  glabratis,  superioribus  in  ore  et  in  marginibus  superne 
tantum  pilosis ;  ligula  |  lin.  longa,  truncata,  lacerato-eiliata ; 
lamina  glauca,  in  foliis  infimis  et  in  sum  mo  brevi  1-1 J 
poll,  longa,  rarius  longiore,  in  intermediis  li-4|  poll,  longa, 
e  basi  1-1 1  lin.  lata  longissime  attenuata,  apice  fere  setacea,  in 
infimis  plana,  in  csBteris  inroluta,  utrinque  tenuiter  multistriata, 
glabra  vel  in  infimis  sparse  pilosa.  Panicula  angusta,  2-4  poll, 
longa,  ramis  ad  1-1^  lin.  yel  infimo  remote  ad  3  lin.  nudis  prime 
racbin  adpressis,  deinde  paiulis  vel  subreflexis,  spiculis  brevissime 
pedicellatis,  pedicellis  Isdvibus,  3-floris,  fiore  4  imperfecto  addito, 
3-4  lin.  longis.     Oluma  vacua  tenues^  pallidse  vel  violacese, 
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inferior  1|  lin.  longa,  oblongo-lanceolata,  obtusiuscula,  uninervia, 
superior  2  lin.  longa  obtusa  vel  erosula,  trinervis,  sparse  pilis 
longis  patulis  ohsitsL  ]  florens  oblongo-lanceolata,  2  lin.  longa, 
saturate  glauco-violacea,  apice  obtusiuscula  mmute  denticulata 
ct  ciliolata,  trinervis,  nervo  medio  baud  vel  brevissirae  excurrente, 
patule  pilosa.  JPalea  vix  brevior  acuta,  sparse  pilosa.  Lodiculte 
truncatffl,  obtuse  lobulat».  Anthera  1  lin.  long».  Ovarium 
glabrum,  stylis  paulo  brevioribus,  stigmatibus  aspergilliformibus. 

Sandy  soil  in  valleys,  15,800  ft.  (no.  120). 

2).  serotina  has  been  referred  by  Mertens  and  Koch,  Grisebach 
and  others  to  Molinia^  and  although  it  does  not  answer  exactly  to 
the  type  on  which  the  genus  Diplachne  was  founded  by  Beauvois, 
i.  e.  D.  fascicularisy  Beauv.,  a  North-American  species,  I  prefer 
to  leave  it  in  that  genus  following  the  authority  of  the  authors 
of  the  '  Genera  Plantarum,'  of  Parlatore  and  of  Hackel,  and 
consequently  I  also  refer  the  new  species  to  the  same  genus. 

107.  Atropis  distans,  Griseh.  in  Ledeh.  FL  Boss.  iv.  p.  388, 
forma  nana. 

Wide  valleys,  17,000  ft.  (no.  78) ;  close  to  water,  16,200  ft. 
(no.  88),  16,500  ft.  (no.  111). 

Var.  convoluta,  Trautv.  in  Act  Hort.  Fetrop.  i.  p.  282. — Syn. 
A.  convoluta,  Griseh.  in  Ledeh,  FL  Ross.  iv.  p.  389,  forma 
nana. 

Close  to  water,  16,200  ft. 

The  first  form  differs  from  the  typical  Atropis  distans^  as  we 
usually  find  it  in  Europe,  only  by  its  dwarfness,  the  smaller 
specimens  being  2-3  inches  high  with  panicles  ^  inch  long  and 
broad.  The  variety  convoluta  is  likewise  represented  by  dwarf 
specimens  about  4  inches  high,  but  they  agree  otherwise  perfectly 
with  the  form  of  Atropis  distans  which  prevails  in  the  North- 
western Himalaya  and  which  is  identical  with  the  plant  described 
by  Grisebach  under  the  name  of  A.  convoluta.  This  variety 
extends  from  Tibet  to  the  Altai  and  westward  to  South  Eussia. 

108.  Festnca  ovina,  Linn.,  var.  valesiaca,  Koch ;  cf.  Rachel  in 
Boissier,  FL  Orient,  v.  p.  618. 

At  16,500  ft.  (no.  110). 

A  common  grass  in  the  higher  parts  of  the  Himalaya  from  the 
Afghanistan  frontier  to  Sikkim,  here  from  12,000  ft.  ascending 
to  17,000  ft.  (Donkiah  Pass,  J.  B.  Hooker). 
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109.  Agropyrum  Thoroldiannm,  Oliver  in  Sooh,  Ic,  P/.  t.  2262. 
—At  16,500  ft. 

Not  preYiously  represented  in  the  Kew  Herbarium. 


Enumeration  of  the  Plants  collected  on  the  Kuen-lun  Plains 
at  about  17,000  feet  by  Captain  H.  P.  Picot*. 

Clematis  orientalis,  Linn.,  yar.  tangutica,  Maxim, 
Persia  to  Maudshuria  and  North  China. 

Berberis  nlicina,  MooJcf.  et  Thorns, 

Previously  collected  by  Dr.  Thomson  only  in  Nubra,  at  14,000 
to  16,000  ft. 

Christolea  crassifolia,  Camh,  * 
Western  Tibet  to  Lhassa. 

Malcolmia  africana,  Linn, 
Mediterranean  region  to  North-west  India. 

Hjrricaria  germaaica,  Linn.  * 
Europe  to  Western  China. 

Astragalus,  sp. 

Potentilla  Salessowii,  Steph, 
North-west  India  and  Siberia. 

Potentilla  fimticosa,  Linn.  * 

Cold  temperate  and  arctic  regions  all   round  the  northern 
hemisphere. 

Potentilla  bifarca,  Linn. 

Caucasus  and  Taurus  to  Siberia  and  Mongolia. 

Potentilla  sericea,  Linn,  * 

All  round  the  northern  hemisphere. 

Sednm  crennlatnm,  Hooh.f.  et  Thorns, 
Kumaon  and  Sikkim  at  12,000  to  18,000  ft. 

Chrysantliemnm  Bichteria,  Benth. 
Tibet  aud  Soongaria. 

*  Those  followed  by  a  star  were  also  collected  by  Mr.  Thorold. 
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Tanaoetnm  tibeticfun,  HooJc.f.  et  Thome.  * 
Western  Tibet  at  15,000  to  17,000  ft.     Previously  collected 
only  by  Dr.  T.  Thomsou  and  Mr.  Thorold. 

Artemisia,  sp.? 

Tarazacnm  offlcinale,  Wigg.  * 

G-enerally  dispersed  in  temperate  and  cold  regions. 

Statice,  sp. — insufficient  for  determination. 

Primula  sibirica,  Jacq, 

North  India,  Siberia,  and  China. 

Androsace  Cbamsjasme,  Linn.  * 

Cold  regions  all  round  the  northern  hemisphere. 

Lindelofia  Benthami,  SooJc.f. 

Kashmir  and  Western  Tibet^  at  11,000  to  15,000  ft. 

Pedicularis  dolichorrhiza,  Schrenk, 
Turkestan  and  North  India  to  Mongolia. 

Allium  blandum,  Wall 

Kumaon  to  Nepal,  at  13,000  to  17,000  ft. 

Allium,  sp.^^.  Jacquemontii,  lieg.,  affinis. 

Triglocliixi  maritimum,  Linn. 

Sea-coasts  and  salt  marshes  all  round  the  northern  hemisphere. 

Kobresia  Boyleana,  Boeck. 
Kumaon  to  Sikkim. 

Elymus  sibiricus,  Linn.  * 

North  India,  Central  and  Northern  Asia  eastward  to  the  Sitka 
Islands. 

Elymus  dasystachys,  IWra.,  forma  tomentella.* 
Siberia,  Mongolia,  and  China. 
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Abstract  of  Tibetan  portion  of  Collection  of  Plants  made 
by  T.  E.  Winterbottom  and  R.  Strachey  in  1847. 


Exogenj:. 


Genera.  Species, 

1.  Rannneulacetf. 

1.  Clematis  1 

2.  Anemone 3 

3.  Thalictrum 2 

4.  Adonis 1 

5.  Ranunculus 6 

6.  Isopyrum     1 

7.  Delphinium 2 

8.  Aconitum     1 

—17 
2.  Fumariacea. 
1.  Oorydalis 3 

—  3 

3.  Crucifera. 

1.  Parpya 2' 

2.  Oheirantbus     1 

3.  Arabis 1 

4.  Aljssum  1 

5.  Draba   4 

6.  Cochlearia    1 

7.  Sisymbrium 2 

8.  Erysimum    1 

9.  Ohristolea    1 

10.  Braya   1 

11.  Lepidium 1 

12.  Tblaspi l 

13.  Iberidella     1 

14.  Crambe 1 

16.  Cborispora  1 

-20 

4.  T^lacea, 

1.  Viola    1 

—  1 
5.  CaryophyUem, 

1.  Silene   1 

2.  Lychnis    2 

3.  Stellaria   1 

4.  Arenaria  3 

5.  Tbylacoapermum    1 

—  8 
6.  ToTnariscinea. 

I.  Myricaria 2 

—  2 

7.  Geranieicea, 

1.  Biebersteinia    1 

2.  Geranium 1 

—  2 

8.  Leguminosa, 

1.  Thermopsis 1 

2.  Carasana 2 

3.  Gueldenstffidtia   1 

4.  Ajtmgaliis    3 

5.  Oxytropis     4 

6.  Stracbeya     1 

.    7.  Oioer l 

-13 


Genera.  Species. 

9.  Sosacea, 

1.  Potentilla 7 

2.  Cbamierbodoe 1 

—  6 
10.  Saxifrages, 

1.  Saxifraga 5 

2.  Pamassia l 

—  6 
11.  Crasstitacea, 

1.  Sedum 5 

2.  Semperrivum  1 

—  6 

12.  Hatoragfits. 

1.  Hippuris l 

13.  Onagrac€(f. 

1.  Epilobium   2 

—  2 

14.  Umbdlif'era. 

1.  Trachydium 1 

2.  Pleurospermum  1 

—  2 

15.  Caprifolkwea. 

1.  Lonicera  1 

16.  Comj>o$U(B. 

1.  Aster    2 

2.  Erigeron  1 

3.  Leontopodium l 

4.  Anaphalis 2 

6.  AUardia    2 

6.  Tanacetum  3 

7.  Artemisia     4 

8.  Senecio     3 

9.  Wemeria 1 

10.  Saussurea     5 

11.  Crepis  \ 

12.  Taraxacum  1 

13.  Lactuca    1 

,^    ^  -27 

17.  Campanulacea, 
1.  Campanula i 

18.  Primulacea. 

1.  Primula   5 

2.  Androsaoe    1 

—  6 

19.  Gentianace<e. 

1.  Gentiana g 

2.  Pleurogyne 1 

—  7 

20.  Boraginea. 

1.  Lindelofia    1 

2.  Eriirichium *    2 

3.  Microula ^ 1 

4.  Onosma    j 

—  6 
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21.  Solanacea. 

1.  Phjsochlaina  1 

22.  Scrophidarinea. 

1.  Veronica  1 

2.  Peilifularis 4 

—  5 
23.  Seloffinea, 

1.  Lagotis 1 

24.  Labiata. 

1.  Elsholtzia 1 

2.  Thymus    1 

3.  Nepeta 4 

4.  Dracocephalum   1 

5.  Marrubium 1 

6.  Lamium  1 

—  9 
25.  Chenopodiacea. 

1.  Eurotia    1 

2.  Axyris  1 

3.  Microgynfficiiun  1 

4.  Salflola 1 

—  4 


Species. 
2fi.  Volygonacea. 

1.  Polygonum  4 

2.  Bheum 1 

—  6 
27.  El<Bagnacea. 

1.  Hippophae  1 

—  1 
28.  Euphorbiacea. 

1.  Euphorbia   2 

—  2 
29.   Urticacea, 

1.  Urtica  1 

—  1 
30.  CujnUifera, 

1.  Betula  1 

—  1 

31.  8alicine€B. 

1.  Salix 1 

—  1 

32.  Gnetacea, 

1.  Ephedra  1 

—  1 

33.  Coni/era. 

1.  Juniperus     3 

—  3 


Endogkn^. 


1.  Htpmodoracea. 
1.  Aletris 1 

—  1 
2.  IricUa, 

1.  Iris   1 

—  1 

3.  LUiacea, 

1.  Polygonatum   1 

2.  Allium 4 

3.  Lloydia 1 

—  6 

4.  Jwncajcem, 

1.  Juncus 3 

—  3 

5.  Alismacea, 

1.  Triglochin    2 

—  2 

6.  Naiadaoea, 

1.  Potamogetx}n   2 

—  2 


7.  Cyperacea. 

1.  Blysmus  1 

2.  Elyna 1 

3.  Trilepis    1 

4.  Carex    6 

—  9 

8.  Graminea. 

1.  Piptatherum    2 

2.  Lasiagrostis 1 

3.  Slipa     1 

4.  Deyeuxia 1 

5.  Deschampeia    I 

6.  Trisetum  2 

7.  Poa  4 

8.  Sohcenodorus  1 

9.  Festuca    2 

10.  Agropyrura 2 

11.  Elymufl 2 

12.  Hordeum 2 

—21 


CBYPTOGAlLfi. 


1.  Equisetacea, 

1.  Equisetum   1 

2.  -P*/tce«. 

1.  Cystopteris 1 

3.  Muaci. 

1.  Distichium  1 

2.  Bryum 2 

3.  Hypnum  1 

—  4 


4.  Lichenes. 

1.  Lecidea 4 

2.  Oladonia 1 

3.  Uroeolaria    1 

4.  Parmelia 10 

5.  Getraria    1 

6.  ETemia    1 

—18 

B.  Stbachex. 
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Siberia. 

Tibet 
only. 

Tibet 

and 

N.  India. 

East- 
ward. 

ft 

Banuneulacetf, 
Clematis  alpina    

ft 

ft 

4c 
ft 

* 

ft 
ft 
ft 

8 

ft 
ft 

ft 
ft 

* 

ft 
ft 

7 

China 
China 

Mongolia 
China 

Mongolia 

ft 

China 

Adonis  cnrulea    

ft 

ft 
ft 
ft 

Banunculus  CymbalarisB    ... 

,9          inyolucratus   ... 

„          pulohellus   

„          byperboreus    ... 
Delphinium  grandiflorum  ... 

„          oeruleum    

8 

Meconopsis  horridula 

Hjpecoum  leptocarpum 

2 

FumariaeUB. 

Corydalis  Boweri    

„         Hendenonii    

2 

Crucifira. 

Parrya  lanuginosa  

ft 

Brysimum  funiculosom  

Sisymbrium  humile     

ft 

Braya  rosea  ••• 

„      uniflora..... 

Draba  inoompta  

ft 

M      alpina    

Coohleana  soapiflora  

Christolea  orassifolia  

Oapsella  Thomsoni 

Lepidium  capitatum   

CaryophyUem, 
Stellariasp 

Arenaria  ep 

2 

Tnmttri9cinea. 

Myrioaria  germanica  

Thermopsis  inflata  , 

Astragalus  Hendersonii  

,,         tribulifolius  

SD 

,.            gn 

„            SD 

SD 

8 

West- 
ward. 


Wide,  in- 
cluding 
America. 


Ural 


A%h. 


Yarkand 


ft 

Caucasus 

Tariaind 
Yarkand 


Europe 
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[Thoeold's  Tibet  Plants  (continued). 


Siberia. 


16 


Leguminosm  (cont.) 

Oxytropis  tnicrophjlla 

„        densa  

„        phjsooarpa... 

»,        8P 

„        tatarica    

8P 


14 

Boaacem, 

Obamierhodos  sabulosa  ... 

Potentilla  fruticosa 

„        sericea 

3 

CrdasiUacem, 

Sedum  tibeticum 

„      quadrifidum 

2 

8cunfraga4)em, 

ParaasBia  trinervis 

Sazifraga  parya    

sp 

3 

UmbeUifera, 

Pleurospermum  stellatum 

DipaoGticea, 

Morma  Ooulteriana 

1 

ComposUa. 

Aster  tibeticuB 

„    Thoroldii    

„    moiliuBCulus  

Erigeron  sp 

Anaphalis  xylorrhiza  

»P-    •• 

Tanaoetum  tibetioum  

ArtemiBia  desertorum 

Bp. 

Seiiedo  amicoidee    

0  reman tbodium  sp 

Saussurea  subulata  

pygmaea  

„        glanduligera   ... 

„        tridaotyla 

„        sorocepbala    .... 

t.        Aster  

,,        Thoroldi 

Orepis  sorocepbala  

..     sp 

Taraiacum  officinale    

21 


Tibet 
only. 


Tibet 

and 

N.  India. 


East- 
ward- 


West- 
ward. 


Yarkand 


China 


17 


1« 


Daburia 


r  Yarkand 
lAtgh. 


Wide,  in- 
cluding 
Auierica. 


W.  Himal. 


Yarkand 


12 
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Thobold*s  Tibet  Plaih's  (continued). 


Siberia. 

Tibet 
only. 

Tibet 

and 

N.  India. 

EasU 
ward. 

West- 
ward. 

Wide,  in- 
eluding 
America. 

15 

Primulacea, 
Primula  tibetica  

17 

ft 

16 

9 

12 

7 

ft 
ft 

Androsace  Cbamsejaeme 

Glaux  maritima  

3 

OetUianacea. 

ft 

G^ntiana  faloata  

ft 

... 

China 
Mongolia 
Dahuria 

Baltistan 
Caucasus 

„        squarrosa    

„        decumbena  

„        humilis 

Pleorogyne  diffusa  

Swertia  sp 

6 

Boroffinea. 

Tretocarya  pratensis    

ft 

China 

MifflTOula  Benthami 

2 

Pedioularifl  cheilantbifolia  ... 

,,          alasohanica  

2 

Labiata. 

... 

... 

China 
China 

Nepeta  longebracteata 

ft 

MongoUa 

Dracocepbalum  beteropbyl- 

lUm          ........  r  ...............  T  . . 

2 

Polygone<B, 

ft 

ThymsUBocea, 

... 

... 

China 

Stellera  OhamaBiasme  

Caucasus 

UrticacM, 

Urtica  hynerborea  

ft 

GnetacM, 

ft 

Enhedra  Gerazdiana   

Europe 

Iridem. 

Iris  Thoroldi 

ft 

LUiaciiB, 

Allium  aeneaoena 

Mongolia 
18 

E.  Europe 
17 

18 

23 

16 

9 

k2 
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Thoeold's  Tibet  Plants  (continued). 


Siberia. 

Tibet 
only. 

Tibet 

and 

N.  India. 

East- 
ward. 

West- 
ward. 

Wide,  in- 
cluding 
America. 

18 

ft 
ft 

ft 

21 

Juncacea, 
Junoos  XDembranaoeos 

28 

ft 

ft 
ft 

ft 
27 

16 

ft 

* 
18 

18 

China 

sitka 
China 
China 

22 

17 
Europe 

Afgh. 

E.  Europe 
20 

9 

ft 

ft 
ft 
ft 

ft 
14 

Aliemacea. 
Triglochin  palustre 

Cyperacea, 
Carex  stenophylla    .... 

>i      lioororoftii   '     * 

2                                  

Gramnea, 
Trisetum  eubspioatum 

Poa  nemoraliH 

„    alpina    [']'" 

ElymuB  sibiriouB .'.***' 

»i      dasjstachjs 

Pennisetum  flaodduin 

Stipa  purpurea 

„     Hookeri 

CaUmagnoetig  holciformis  ... 
Diplachne  Thoroldi     .... 

Atropis  distans     .  . 

Feetuca  orina  .... 

Agropyrum  Thoroldianum.*!! 
13 

EXPLANATION  OF  THE  PLATEa 
Plate  IV. 
Fig.  1.  A  plant  of  Crepis  sorocephala,  Hemsl.  natural  tise ;  2,  a  capitulum 
from  the  cluster  of  capituU ;  3,  a  flower ;  4,  a  bristle  of  the  pappus. 
5,  a  plant  of  SauMurea  Thoroldii,  Femsl.,  natural  size,  also  haying 
densely  clustered  capitula;  6,  a  capitulum  ;  7.  a  flower;  8.  one  of  the 
outer  shorter  brisUos  of  the  pappus ;  9,  stemens.    All  eQliii«ed. 

Platb  V. 
Fig.  1.   A  plant  of  Samsurea  Aster,  HemsL.  natural  siw,  haWng  densely 
clustered  capitula;  2,  a  leaf;  3,  a  flower;  4,  stemens;  6,  stigma  and 
upper  portion  of  style.    All  enlarged. 
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Mb.  "Woodtille  Bockhill's  Centkal  Tibet  Plaitts. 
Collected  in  1892. 

Since  the  foregoing  paper  on  Dr.  Thorold's  Tibet  plants  and 
Captain  Picot's  Kuen-lun  plants  was  read,  the  Kew  Herbarium 
has  been  enriched,  through  the  kindness  of  Professor  C  S. 
Sargent,  Director  of  the  Arnold  Arboretum,  Harvard  University, 
U.S.A.,  by  the  collection  of  dried  plants  made  by  Mr.  W.  W. 
Eockhill  on  his  last  journey  in  Tibet,  in  1892.  It  is  unnecessary 
to  say  mueh  concerning  this  gentleman's  travels  in  China,  Mon- 
golia, and  Tibet.  His  first  journey  is  described  and  illustrated 
in  his  *'  Land  of  the  Lamas,'  published  in  1891 ;  and  his  last 
journey^  on  which  the  plants  enumerated  below  were  collected, 
is  the  subject  of  a  work  already,  I  believe,  in  the  printer's  hands. 
It  will  be  remembered  that  Mr.  Bockhill  was  last  year  (1893^ 
awarded  the  Patron's  or  Victoria  Medal  of  the  Boyal  Geographical 
Society.  I  had  prepared  a  brief  outline  of  Mr.  Bockhill's  route 
from  a  condensed  report  of  his  account  of  his  journey  read 
before  the  Boyal  Geographical  Society  in  March  of  the  past 
year ;  but  on  the  very  day  of  going  to  press  I  have  received  a 
prefatory  note  from  him,  which  is  much  more  to  the  purpose, 
and  may  follow  here : — 

*'  The  object  I  had  in  view  when  making  the  little  collection 
of  plants,  which,  through  Professor  Ch.  S.  Sargent's  kindness, 
has  been  examined  and  classified  by  Mr.  Hemsley,  of  the  Boyal 
Ghirdens  at  Kew,  was  to  give  some  idea  of  the  flora  of  the 
country  between  the  Kuen-lun  range  to  the  north  and  the  in- 
habited regions  of  Tibet  adjacent  to  the  Teugri  Nor  on  the  south. 
This  region  has  an  average  altitude  of  15,000  feet  above  aea- 
,  level  along  the  route  followed  by  me  in  1892,  and  had  not,  prior 
to  my  visit,  been  explored. 

"The  route  followed  in  1879  by  Col.  Przewalsky,  when  tra- 
velling towards  Lhasa^  which  was  nearly  parallel  to  the  last  that 
I  took,  differed  considerably  as  regards  the  configuration  of  the 
country  from  mine ;  and  consequently  I  anticipated  that  notable 
differences  in  the  flora  along  the  two  roads  would  be  discovered. 

"  I  traversed  this  country  in  the  months  of  May,  June,  July, 
and  part  of  August,  and  heavy  snowstorms  and  nearly  daily 
frosts  occurred  during  this  period,  though  the  thermometer  rose 
more  than  once  to  70°  E.,  and  even  88''  on  one  occasion  in  the 
shade  at  2  p.m.    The  mean  temperature  from  the  17th  of  May, 
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when  we  entered  the  mountainous  region  to  the  south  of  the 
Ts'aidan,  to  the  11th  of  August,  when  we  descended  to  below 
the  Timber  line  (13,600  feet  above  sea-level)  on  the  Eamachu, 
where  I  ceased  collecting  plants,  except  such  as  the  natives 
pointed  out  to  me  as  being  used  by  them  either  as  food  or 
medicinally,  is  shown  in  the  following  table  : — 

1892.  7  a.m.                  2  p.m.  7  p.m. 

May  17  to  31 ...  +87°-5  F.  +5iP'6  F.  H-87°-3  R 

June    +85°-7  +55^-9  +38°-3 

July     +43^-0  +54°-6  +44°-2 

Aug.  1  to  11   ..,  .   H-40°-6  +6P-5  +47^-3 

"  Nearly  the  whole  of  the  region  traversed  in  this  interval 
was  of  sandstone  formation,  the  predominating  colour  of  which 
was  bright  red.  The  water  was  invariably  brackish,  and  in  many 
cases  undrinkable ;  the  soil  everywhere  sandy,  or  covered  with 
a  rather  fine  gravel,  and  occasionally  a  little  clay.  The  grasses 
grew  in  bunches,  nowhere  forming  a  sod,  except  around  the  rare 
pools  of  pure  water  fed  by  the  melting  snows  we  occasionally 
passed. 

**  I  was  careful  to  collect  all  the  flowering  plants  I  saw  along 
my  route,  and  the  barrenness  of  this  region  may  be  judged  by 
the  very  small  number  I  have  brought  home  with  me. 

**  The  only  edible  plant  we  found  in  this  country  was  a  species 
of  onion  (Allium  senescent)*,  which  grew  in  the  sand  in  great 
quantities  at  altitudes  higher  than  15,000  ft.  above  sea-level, 
though  we  looked  for  it  in  vain  below  this  level. 

"  I  may  here  remark  that  the  rhubarb  plant,  which  I  found 
growing  in  enormous  quantities  on  the  north  and  north-eastern 
slopes  of  mountains  on  the  Ich'u,  Lench'u,  and  other  feeders  of 
the  Jyama-nu  ch'u,  thrived  at  an  altitude  above  sea-level  ranging 
from  12,000  to  13,500  ft.  I  note  this  fact  as  Col.  Przewaisky 
(Mongolia,  ii.  p.  84)  says  that  this  plant  rarely  flourishes  at  an 
elevation  of  more  than  10,000  ft.  above  the  le?el  of  the  sea. 

"  For  further  details  concerning  the  habitats  of  the  various 
plants  I  brought  home  with  me  I  beg  to  refer  to  the  annexed 
enumeration."  W.  Woodvillb  Socehill. 

This  is  an  exceedingly  interesting  collection,  especially  when 

*  There  was  no  specimen  of  this  plant  in  Mr.  Bockhill's  ooUeotion.-- 
W.B.H. 
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examined  in  connection  with  Mr.  Thorold's  ;  the  plants  for  the 
greater  part  being  of  the  same  habit  and  diminutive  size.  More 
than  half  of  them,  however,  are  different  species ;  and  most  of 
them  had  previously  only  been  collected  by  Przewalsky,  from 
whose  specimens  the  lamented  Maximo wicz  described  them. 
Several,  it  will  be  seen,  too,  were  previously  only  known  from 
the  extreme  western  part  of  Tibet.  In  all  cases  where  the 
species  are  different  from  Thorold's  their  general  distribution  is 
given.  The  localities,  altitudes,  and  geographical  positions  were 
supplied  by  Mr.  Bockhill. 

Mr.  Bockhill  also  brought  home  leaves  of  the  famous  **  white 
sandalwood  tree  "  of  Kumbum,  Syringa  villota,  Yah],  which  he 
erroneously  refers  to  as  Fhiladelphus  eoronarius^  Linn.,  in  his 
*  Land  of  the  Lamas.' 

Enumeration  of  the  Plants  collected  by 
Mr.  W.  Woodville  Rockhill. 

1.  Clematis  graveolens,  ZtnJ/.— Flowers  light  yellow.  Fochu 
valley ;  very  abundant  at  14,000  ft.  Lat.  N.  31°  46',  long.  E. 
94^  46'.    Aug.  14, 1892. 

Western  Himalaya  at  6000  to  11,000  ft.,  Tibet  and  Western 
China. 

This  form  is  the  same  as  that  named  C.  orienialit  var.  tan- 
gutica  by  Maximowicz,  but  if  the  two  are  maintained  as  inde- 
pendent species  it  is  better  referred  here. 

2.  Anemone  imbricata,  Maxim,  FL  Tangut.  i.  p.  8,  t.  22. 
ff.  1-6. — Foot-hills  of  Dangla  mountains,  N.  W.  extremity  of  range 
at  16,600  ft.    Lat.  N.  83''  40',  long.  E.  90°  36'.    June  27,  1892. 

Previously  collected  only  by  Przewalsky  on  the  extreme  Upper 
Yarigtsekiang  in  Tibet. 

3.  Bannncnlus  tricnspis,  Maxim.  FL  Tangut,  i.  p.  12 ;  Entm. 
Fl  Mongol,  i.  p.  16,  t.  4.  ff.  17-27.— VaUey  of  Murus ;  valley 
bottom  at  16,640  ft.  Lat.  N.  33°  44',  long.  B.  91°  18'.  June  23, 
1892. 

Mongolia. 

4.  Delphininm  grandiflonun,  XiVin.— Kechn  valley  at  12,700  ft. 
Lat.  N.  3r  26',  long.  E.  96°  28'.    Aug.  22, 1892. 

On  river-bottom ;  fine  forest-growth,  mostly  pines  (?),  on  hill- 
sides ;  fine  grass. 


Digitized  by 


Google 


184  IfR.  W.  B.  HEMSLET  ON  PLA9TB 

6.  Delphininm  Fylzowii,  Maxim,  in  MSI.  Biol.  ix.  p.  709 ;  Ft, 
Tcngut,  i.  p.  21,  t.  3. — Dangchu  rallej,  river-bottom  of  gravel 
and  clay ;  good  fodder,  at  14,500  ft.  Lat.  N.  82*'  12',  long.  E. 
92^12'.    July  28, 1892. 

llbngolia. 

6.  Meconopsis  liorridula,  HooJe.f.  et  Thorns. — Plateau  west  of 
Dangla  mountains  at  16,850  ft.  Lat.  N.  32^  51',  long.  E.  89°  44'. 
July  3, 1892. 

Saody  soil,  some  clay.  . 

7.  Corydalia  Hendersonii,  JETi^mt/.— Basin  of  Mums.  Extreme 
lioad  of  yalley  on  foot-hills  of  Dangla  mountains  at  16,840  ft. 
Lat.  N.  88°  48',  long.  E.  90*^  50'.    June  25, 1892. 

Sandstone. 

See  description  of  this  species  in  Thorold's  list  at  p.  109. 

8.  Parrya  ezscapa,  Ledeh. — ^Basin  of  Mums.  Extreme  head  of 
valley,  on  foot-hills  of  Dangla  mountains,  sandstone,  at  16,340  ft. 
Lat.  N.  33«  43',  long.  E.  90°  50'.    June  25, 1892. 

Altai  mountains  and  Western  Tibet. 

9.  Arabia,  sp.  ?  Insufficient  for  determination. — VaUey  of 
Tsacha-tsang-bo-chu  at  14,700  ft.  Lat.  N.  82**  18',  long.  E.  90^  14'. 
July  6, 1892. 

10.  Er3r8imiim  GhamsBphyton,  Maxim.  Ft.  Tangui.  i.  p.  63, 
t.  28.  ff.  1-10. — Hill-slope  two  miles  north  of  Mums  river  (head- 
waters of  Yangtsekiang) ;  sandy  sofl,  some  clay,  at  14,750  ft. 
Lat.  N.  83°  53',  long.  E.  91''  31'.    June  21, 1892. 

Basin  of  Mums  in  lateral  valley,  sandstone,  at  15,700  ft. 
Lat.  N,  83°  45',  long.  E.  91°  05'.    June  24, 1892. 
Korth-eastem  Tibet. 

11.  Eutrema  Przewalsldi,  Maxim.  Fl.  Tangut.  i.  p.  68,  t.  28. 
£f.  11-23. — Basin  of  Mums,  in  lateral  yalley,  sandstone,  at 
15,700  ft.    Lat.  N.  83°  45',  long.  E.  91°  05'.    June  24, 1892. 

North-eastern  Tibet. 

12.  Myricaria  prostrata,  Hook.  f.  et  Thorns,  in  Benth.  et 
Hook.f.  Oen.  FL  i.  p.  161. — Upper  Naichi  gol  valley  near  river 
at  12,130  ft.    Lat.  N.  86°  52',  long.  E.  93°  49'.    May  21, 1892. 

Called  "  aura  kashim  "  by  the  Mongols.    First  plant  in  flower 
seen  on  journey. 
1  have  followed  Maximowicz  in  restoring  this. form  to  specific 
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rank.  It  is  reBtricted  to  the  elevated  alpine  regions  of  the 
Himalayas  and  Tibet.  See  Maximowicz  (Fi.  Tangut.  p.  96,  t.  31), 
where  it  is  fully  described  and  figured.  In  Hooker's  Fl.  Brit. 
Ind.  i.  p.  250,  it  is  treated  as  a  variety  oi  M,  germanica, 

18.  OueldengtSBdtia  I,  insufficient  for  determination. — Oela, 
on  Eamongchu  at  12,670  ft.  Lat.  N.  81°  40',  long.  E.  94°  86'. 
Aug.  18, 1892. 

Fine  crops  of  barley  and  turnips  near  by. 

14.  Astragalus  or  Ozjrtropis,  sp.  ?  Material  insufficient  to  de- 
termine the  genus. — Toktomai-ulan-mureu  at  14,840  ft.  Lat»  N. 
84°  09',  long.  E.  91°  30'.     June  20,  1892. 

Sandy  soil. 

15.  Astragalus  or  Ozytropis,  sp.  ?  Material  insufficient  to  de- 
termine the  genus  with  certainty. — Valley  of  Murus,  head-waters 
Tangtsekiang,  at  14,900  ft.  Lat.  N.  33°  45',  long.  E.  91°  20'. 
June  22, 1892. 

16.  Potentilla  fruticosa,  Linn.,  var.  pumila,  JEEook.f. — Plateau 
west  of  Dangla  mountains  at  16,350  ft.  Lat.  N.  82°  51',  long. 
E,  89°  44'.     July  8,  1892. 

Sandy  soil,  some  clay. 

17.  Potentilla  anserina,  Linn. — Plateau  west  of  Dangla  moun- 
tains ;  sandy,  some  clay,  at  16,220  ft.  Lat.  N.  88°  09',  long.  E. 
89°  88'.     July  2, 1892. 

This  is  widely  spread  in  the  temperate  and  cold  regions  of  both 
the  northern  and  southern  hemispheres. 

18.  Potentilla  nivea,  Linn. — Kechu  valley ;  on  river-bottom 
at  12,700  ft.    Lat.  N.  81°  25',  long.  E.  96°  28'.    Aug.  22,  1892. 

Fine  forest-growth,  mostly  pines  (?)  on  hill-sides ;  fine  grass. 
Alpine  and  Arctic  regions  of  the  northern  hemisphere. 

19.  Sedum  algidxun,  Ledeb.,  var.  tangnticum,  Maxim. — Camp 
north  of  Tsacha-tsang-bo-chu ;  snndy  soil  at  15,650  ft.  Lat.  N. 
82°  28',  long.  E.  90°  03'.    July  5, 1892. 

The  species  is  a  native  of  the  Altai  regions  of  Siberia ;  the 
variety  was  described  from  specimens  from  north-western  Elansub, 

20.  Aster  tibeticos,  Hook.f. — Valley  of  Murus,  valley-bottom 
at  15,640  ft.     Lat.  N.  83°  44',  long.  E.  91°  18'.    June  23, 1892. 

Western  Tibet  and  Kashmir  at  altitudes  of  14,000  to  16,000  ft. 
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21.  Inula  I  Material  inauflScient  for  determination.— -Poot-billg 
of  Dangla  mountains,  north-west  extremity  of  range  at  16,500  ft- 
Lat.  N.  83°  40^,  long.  E.  90°  35'.    June  27, 1892. 

22.  Leontopodium  alpinnm,  Cass.^  var. — Bank  Chilchang-tso 
(Lake  Glene]g).  Hill-side  ;  Hmestone  and  red  sandstone ;  lake 
salt,  at  16,000  ffc.  Lat.  N.  83°  27',  long.  E.  90°  10'.  June  30, 
1892. 

Alps  of  Europe,  through  Central  Asia  and  North  India  to 
China,  ascending  in  the  Himalayas  to  nearly  18,000  ft.  The 
variety  collected  by  Mr.  Roekbill  is  a  very  elegant  little  plant 
about  three  inches  high  wiih  remarkably  spathuiate  leaves. 

23.  Leontopodium  Stracheyi,  C  B,  Clarke  in  Herh.  Kew. 
(L.  alpinum,  Caw.,  var.  Stracheyi,  Rooh.f,), — Euchu  valley,  in 
river-bottom,  at  12,100  ft.  Lat.  N.  31°  10',  long.  E.  95°  12'. 
Aug.  16, 1892. 

Fine  crops  of  barley  and  turnips  now  ripe.  Also  a  little 
wheat. 

This  Western  Tibet  and  Himalayan  plant  is  so  easily  distin- 
guished from  the  other  forms  that  it  may  well  be  accorded 
specific  rank.    It  ranges  from  Kumaon  to  Nepal. 

24.  Anaphalis  mucronata,  (7.  B.  Clarke. — Basin  of  Dangchu, 
right  bank  affluent.  Clay  and  sand-gravel,  at  15,180  It.  Lat. 
K.  32°  20*,  long.  E.  92°  08'.     July  21, 1892. 

This  form  is  united  with  A,  nubigenoy  TiC^  in  the  '  Plora  ot 
British  India.'  It  is  only  found  at  great  altitudes  in  the  Hima- 
layas and  Tibet. 

25.  Antennaria  nana,  Hooh.f.  et  Thorns. — Valley  of  Murus, 
head-waters  Yangtsekiang,  at  14,900  ft.  Lat.  N.  33°  45',  long. 
E.91°20'.    June  22, 1892. 

Western  Tibet  in  the  Nubra  and  Shayuk  valleys  at  12,000  to 
14,000  ft. 

26.  Sanssurea  tangntiea,  Maxim,  in  MSI,  Biol  xi.  p.  247. — 
Near  summit  of  Gam  (or  Angti)  la  at  15,600  ft.  Lat.  N.  30° 
40',  long.  E.  98°  13'.    Sept.  4, 1892. 

Tangut  and  Northern  Tibet. 

The  leaves  are  infused  and  used  by  the  natives  as  a  tonic. 
Called  in  Tibetan  Sha-p6  gong-t'ag.    It  is  said  to  grow  only  on 
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the  west  side  of  this  mountain.     The  Chinese  call  it  ^*  snow 
lotus  "  {Hsuch  lien), 

27.  Taraxacum  palnstre,  DC. — Valley  of  Murus,  vallej-bottom 
at  16,64rO  ft.  Lat.  N.  33°  44',  long.  E.  91°  18'.  June  23, 
1892. 

This  is  usually  regarded  as  a  yariety  of  the  almost  ubiquitous 
T.  officinale, 

28.  Cyananthns  incanua,  Sook.  /.  et  Thorns.,  var.  leiocalyx, 
Franch,  in  Morofs  Joum*  de  Bot.  i.  1887,  p.  279.— Kechu  valley 
at  12,700  ft.    Lat.  N.  31°  25',  long.  E.  90^  28'.    Aug.  22,  1892. 

On  riTer-bottom.  Fine  forest-growth,  mostly  pines  (?)  on  hill- 
sides ;  fine  grass. 

A  Himalayan  species,  of  which  this  is  a  naked-calyx  variety, 
also  found  in  Yunnan.  The  typical  form  inhabits  alpine  localities 
at  12,000  to  16,000  ft. 

29.  Androsace  tapeta,  Maxim,  in  Mil.  Biol.  xii.  p.  754. — 
Valley  of  Murus,  head-waters  Tangtsekiang,  at  14,900  ft.  Lat. 
N.  33°  45',  long.  E.  91*^  20'.     June  22, 1892. 

Kansuh  and  Szechuen,  in  Western  China. 

30.  Androsace  villosa,  Linn.,  var.  latifolia,  Ledeh, — Valley  of 
Murus,  valley-bottom  at  15,640  ft.  Lat.  N.  33°  44',  long.  E.  91° 
18'.    June  23,  1892. 

This  species  is  widely  dispersed  from  Asia  Minor  through 
Central  Asia,  North  Asia,  and  the  mountains  of  North  India. 

31.  Oentiana  Bockhillii,  Hemsl.,  n.  sp. 

Speicies  G.  aristaia,  Maxim.,  similis  sed  minor  strictior  floribus 
fere  cylindricis  angustissimis. 

Annua,  erecta,  simplex  vel  pauciramosa,  1-2-pollicaris,  glaber- 
rima.  Folia  subscariosa,  lineari-subulata,  vere  conduplicata, 
3-4  lineas  longa,  apice  breviter  aristata,  basi  semiamplexicaulia, 
Buberecta,  cauli  fere  appressa.  Flores  cserulei,  terminales,  soli- 
tarii,  subsessiles,  circiter  9  lineas  longi ;  calyx  subscariosus, 
corollsB  tubum  sBquans,  dentibuslineari-subulatis;  coroUsB  sursum 
leviter  dilatatse,  lobi  breves,  oblongi,  vix  acuti,  erecti,  conniventes, 
intermediis  brevioribus  albis  tenuissimis,  fauce  nuda;  stamina 
cum  pistillo  omnino  inclusa  \  styli  brevissimi,  stigmatibus  capi<* 
tatis. 
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Kechu  valley  at  12,700  ft.  Lat.  N.  31°  25',  long.  E.  96°  28'. 
Aug.  22, 1892. 

On  river-bottom.  Fine  forest-growth,'  mostly  pines  (?),  on 
hill-sides ;  fine  grass. 

32.  Tretocarya  sikkimensis,  Oliver^  in  Hook.  le.  Plant  t.  2255. 
— Basin  of  Suchu  valley,  north  side,  Dray  alamo  pass,  at  14,600  It. 
Lat.  N.  3r  52',  long.E.  93°  17'.    Aug.  2,  1892. 

Limestone ;  fine  grass ;  flowers  blue,  very  abundant. 

Sikkim  Himalaya  at  11,500  ft.,  and  Western  China  near 
Tachienlu.  Mr.  Bockhill's  specimen  is  much  smaller  than  the 
others  and  nearly  glabrous. 

33.  Pedicnlaria Oederi,  Vahl (P.YeTB\coloT,Wahlenh.).—YaMtj 
of  Murus,  valley-bottom  at  35,640  ft.  Lat.  N.  33°  44',  long.  E. 
91°  18'.     June  23, 1892. 

Alpine  and  Arctic  regions  of  Europe,  Asia,  and  America. 

34.  Pedicolaris  Przewalakii,  Maxim,  in  Mel.  Biol.  z.  p.  84, 
et  xii.  p.  787,  n.  2.  fig.  2. — Large  state.  Basin  of  Suchu,  valley 
north  side,  Drajalamo  pass,  at  14,000  ft.  Lat.  N.  31°  52',  long. 
E.  93°  17'.    Aug.  2,  1892. 

Limestone ;  fine  grass ;  flowers  blue,  very  abundant. 
Eastern  Himalaya,  Tibet,  and  China. 

85.  Lagotia  brackystacbya,  Maxim,  in  Mel  Biol  xi.  p.  800. — 
Hill-slope  2  miles  N.  of  Murus  river,  head-waters  Yangtsekiang, 
at  14,750  ft.    Lat.  N.  33°  53',  long.  E.  91°  31'.    June  21, 1892. 

Sandy  soil,  some  clay. 
Kansuh. 

86.  Polygonum  Bistorta,  Linn. — Pochu  valley  at  14,000  ft. 
Lat.  N.  31°  45',  long.  E.  94°  45.    Aug.  14,  1892. 

Temperate  and  cold  regions  of  Europe,  Asia,  and  America. 

37.  Polygonum  viviparum,  Idnn, — Pochu  valley  at  14,000  ft. 
Lat.  N.  31"  45',  long.  E.  94°  45'.    Aug.  14, 1892. 

The  seeds  are  parched  and  ground  and  eaten  mixed  with 
barley-meal  (isamba).     Tibetans  call  it  ranpa  or  raniba. 

Temperate  and  Arctic  regions  of  Europe,  Asia,  and  America. 

38.  Polygonnm  biatortioideB,  Boiss. — Bamachu  valley,  hill-side, 
at  12,800  ft.    Lat.  N.  81°  48',  long.  E.  94°  28'.    Aug.  12,  1892. 

Used  by  the  natives  for  food  like  P.  viviparum. 
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This  BpecieB  or  variety  is  found  in  Asia  Minor  and  Persia. 
Although  verj  distinct  from  ordinary  P.  Bistorta,  Boissier 
(Flora  Orientalis,  iv.  p.  1028)  subsequently  united  it  with  that 
species. 

89.  Iris  Thoroldi,  Bakery  ante,  p.  118,  et  Sook.  Ic.  Plant. 
»n<?J.— Sharaknyi-gol,  hill-slope  at  13,800  ft.  Lat.  N.  85"*  50', 
long.  E.  93*^  27'.    May  29, 1892. 

Described  from  specimens  collected  by  Dr.  Thorold  at  an 
altitude  of  17,800  ft.  Mr.  Bockhill's  specimens  furnish  better 
flowers. 

40.  Tulipa  (§  Orithyia)  8p.  off,  T.  eduli,  JBa^fir.— Sharakuyi- 
gol,  hUl-slope  at  13,800  feet.     Lat.  N.  SS""  50',  long.  B.  93^  27'. 
May  29, 1892. 

Tulipa  edulis  is  a  native  of  Japan,  and  Mr.  Bockhiirs  one 
flower  is  insufficient  for  satin&ctory  identification. 

41.  Carez  Mooreroftu,  Boott. — Hill-slope  two  miles  north  of 
Murus  river,  head-waters  Yangtsekiang,  at  14,750  ft.  Lat. 
N.  36''  53',  long.  E.  91°  31'.  Sandy  soil,  some  clay.  June  21, 
1892. 

Yarkand  and  Western  Himalaya. 

42.  Eobreda  Sai^;e&tiana,  Hemsl.,  n.  sp. 

B,  scKconaidei  valde  affinis  sed  bracteis  latissimis  spicam  fere 
omnino  involventibus  late  scariosis  subtruncatis  simul  emargi- 
natis. 

Hill-slope  two  miles  N.  of  Murus  river,  bead-waters  Yang- 
tsekiang,  at  14,750  ft.  Lat.  K  83**  53',  long.  E.  91°  31'.  Sandy 
soil,  some  clay.     Jtme  21, 1892. 

43.  MiBcanthoB  sinensis^  Anderss. — Near  top  of  Feiyuehkuan 
pass,  S.W.  of  Yachouf  u,  in  West  Szechuen,  at  3583  ft.  Oct.  11, 
1892. 

China,  from  Japan  and  Korea  to  Hongkong  and  Canton, 
Luchu  and  Benin  Islands,  Tonquin,  Borneo,  and  Celebes. 

44.  Stipa,  insufficient  for  determination. — Hill-slope  two 
milcB  N.  of  Murus  river,  head-waters  Yangteekiang,  at  14,750  ft. 
Lat.  N.  33''  ^3',  long.  E.  9^  31'.  Sandy  soil,  some  cby.  June  21, 
1892. 

45.  Calamagrosto,  sp.^Near  top  of  Feiyuehkuan  pass,  S.W. 
of  Yachoufu,  in  West  Szecbuen,  at  3583  ft.    Oct.  11, 1892. 
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46.  Featnca  oyiiia,  Linn.? — Hill-slope  two  miles  north  of 
Murus  river,  head-waters  Tangtsekiang,  at  14,750  ft.  Lat.  N. 
33°  53',  long.  E.  9r  31'.  Sandy  soil,  some  clay.  June  21, 
1892. 

Europe,  N.  Africa,  Siberia,  Himalaya,  N.  &  S.  America,  and 
mountains  of  Australasia.  Mr.  Eockhill's  specimen  is  a  mere 
fragment. 

47.  Usnea  barlMtta,  Fries. — Valley  of  Fontramo,  east  of  Ba- 
tang,  at  12,600  ft.  Lat.  N.  29°  59',  long.  E.  99°  42'.  Sept.  19, 
1892. 

Sometimes  30  feet  long.  Hangs  only  on  the  oaks  called  ^  green 
oaks  "  (chiug  kang)  by  the  Chinese.  This  oak  is  called  by  the 
French  missionaries  **  ch^ue  k  feuilles  de  houx." 

All  over  the  world  in  temperate  and  tropical  regions. 


Secent  Botanical  Exploration  in  Southern  Persia,  being  the 
substance  of  a  Letter  from  Mr.  J.  BobnhOlleb  to  Dr.  Otto 
Stapf.    (Communicated  by  the  Secretary.) 

[Bead  16th  Februmy,  1893.] 

Mb.  J.  BoBirirCLLEB,  a  botanist  known  from  bis  collections  in 
Asia  Minor,  went,  late  in  1891,  to  S.  Persia  with  the  intention  of 
exploring  the  high  mountains  of  Kirman,  which  were  botanically 
a  terra  incognita.  He  reached  the  proyince  of  Kirman  early 
in  May  of  last  year,  and  visited  first  Kuh  Sirdsh  and  Kuh 
Jupar.  As  it  was  still  too  early  in  the  season  for  exploring  the 
high  alpine  region,  he  repeated  his  excursions  to  Kuh  Jupar, 
from  which  point  his  narrative  begins. 

Mr.  J.  Bommiiller  brought  his  exploring  tour  in  the  pro- 
yince of  Kirman  to  a  successful  conclusion.  The  following  is 
a  short  summary  of  his  excursions  after  his  first  visit  to  Kuh 
Jupar. 

He  visited  Kuh  Jupar  again  in  the  second  week  of  June, 
when  he  reached  an  elevation  of  3850  m.  (12,644  English 
feet),  but  was  unable  to  get  to  the  very  top  on  account  of  the 
excessive  steepness  of  the  rocks  along  the  ridge.  He  encamped 
for  six  days  at  3000  m.  (9842  feet).  In  the  beginning  of  July 
he  started  for  Kuh  Lalesar  and  Kuh  Hezar,  which,  like  Jupar, 
had  never  been  visited  before  by  a  botanist. 
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Kuh  Lalesar  18  S.W.  of  Kuh  Jupar,  Kuh  Hezar  8.  of  it ;  tbey 
rise  from  level  or  hillj,  generallj  desert,  land  to  8900  and 
4900  m.  (12,793  feet;  16,073  feet),  BommuUer  succeeded  in 
reaching  the  culminating  peaks  of  both  mountains*  The  general 
character  of  the  yegetation  is  the  same  in  Euh  Jupar,  Kuh 
Lalesar,  and  Euh  Hezar;  and  it  appears  to  agree  perfectly  with 
that  of  equal  eleyations  in  South-west  Persia,  whilst  the  more 
Indian  elements,  which  are  found  even  as  far  as  Western  Belu- 
chistan,  seem  to  be  absent.  The  plains  and  lower  valleys  are 
covered  chiefly  with  a  halophytic  vegetation,  which  becomes 
sometimes  very  scanty,  partly  also  with  masses  of  Olycyrrhiza^ 
Fro8opis,  Sophora  alopecuroides^  and  other  plants,  which  prefer  a 
deeper  and  more  clayey  soil  and  occupy  usually  land  which  was 
once  in  cultivation  but  is  now  deserted.  Stony  hills  and 
gravelly  plains  abound  more  especially  in  wormwoods,  Stellera^ 
Zygophyllum  ewypUrttm^  Scorzonera  tortuostssimaj  Anahasis^  and 
other  Salsolaceffi,  and  occasionally  in  Bheum  Biheg,  80  far  the 
vegetation  of  the  "  Biaban "  of  Eirman  agrees  perfectly  with 
the  character  it  assumes  in  the  deserts  of  Central  and  North 
Persia.  The  slopes  of  the  mountains  are  sprinkled  with  a  scanty 
'*  jengeli "  vegetation  consisting  of  scattered  shrubs  or  trees  of 
JVciM  cariea  (to  2900m. ;  9514  feet),  various  species  o^Amygdalut^ 
Colutea  perncay  Daphne  acuminata^  Lonieera  nummulariafolu^ 
(to  2800  m. ;  9186  feet),  Cratayus  Azarolus^  Ootoneaster  nttmmU' 
laria,  Acer  caneeeene  (to  8200  m. ;  10,498  feetX  J^i^tacia  mutica^ 
Ephedray  Bhamnus,  Ac, ;  whilst  the  banks  of  rivers  and  torrents 
are  sometimes  bordered  by  thickets  of  willows  and  tamarisks, 
sometimes  of  Berheru  (to  8600  nu),  Bosa  lacerane  (?)  (to  3700  m. ; 
12,189  feet),  and  Bubtte  sftnetus. 

Quereue  pernca^  which  forms  forest  S.W.  of  Shiraz,  and  Celtie 
traneeaucaeiea^  which  is  very  characteristic  of  the  higher  and 
moister  valleys  of  South-west  Persia,  were  not  met  with  by 
BommUUer  on  those  mountains.  On  the  other  hand,  he  found 
Juniperus  excelsa  in  a  valley  on  Euh  Lalesar  up  to  8400  m* 
(11,166  feet).  The  average  limit  for  shrubs  lies  on  Euh  Hezar  a 
little  above  8600  m.  (11,811  feet).  A  dwarf  Bihes  only  was 
gathered  as  high  as  4500  m.  Bommuller  found  Euh  Hezar  very 
dry,  and  less  rich  in  vegetation  than  Euh  Lalesar  and  Euh 
Jupar.  But  even  on  Euh  Lalesar,  where  he  met  with  snowfields 
4  nu  deep  (18  feet)  in  the  middle  of  July,  the  vegetation  con* 
sisted  almost  entirely  of  species  which  were  mere  alpine  repre- 
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sentatiTes  of  the  xeropbilous  types  of  the  lower  region.  The  only 
high-mountain  plants  of  a  more  northern  oharacter  were,  apart 
from  the  Bihes  mentioned  abore,  gathered  in  swampj  meadows. 
BommUller  mentions  particularly  a  Frimula^  evidently  P.  auri- 
eulata,  Pall.,  which  is  very  common  on  all  three  mountains,  from 
dOOO-^800  m.  (9842-12,467  feet),  a  small-flowered  Farnauia 
(P.  iuhacaulis,  Kar.  &  Kir.  ?),  a  very  fine  Fedmdarig,  and  a  dwarf 
annual  Gentiana  (G.  mmutinima,  Boiss.  ?).  Very  characteristic 
of  the  steep  rocks  were  the  beautiful  cushions  of  Dionyna. 
The  usual  fruit-trees  were  the  apricot,  plum,  apple,  pear, 
walnut,  almond,  and  a  variety  of  ElmagnuB  an^ustifoUa  with 
edible  fruit.  They  all  bore  very  well  and  freely  even  at  Lalesar, 
at  8010  m.  (9878  feet),  except  the  almond-trees,  which  were 
mostly  sterile.  The  walnut-tree  sometimes  attains  enormous 
dimensions.  The  plane,  which  is  planted  firequently,  forms  very 
fine  trees  even  at  2600  m.  (8581  feet),  but  it  does  not  reach  the 
dOOO  m.  (9842  feet)  line.  At  Chehar  Tag,  8.W.  of  Kuh  Hesar, 
at  8000  m.,  the  wheat  harvest  was  in  operation  on  the  7th  of 
August. 

Bommnller  leffc  Kirmui  for  Shiras  on  ttie  16th  of  September. 
He  went  by  way  of  Miashiz  and  Saidabad  to  Niris.  The  country 
was  generally  desert  and  very  rich  in  Salsolace».  The  hilly  parts 
along  the  Kuh  Paris  only  were  covered  with  woody  vegetation,  but 
of  a  distinct  desert  character,  whilst  Fiitaeim  mmtieu  and  Daphne 
acuminata  were  observed  in  a  pass  at  2850  m.  (7724  feet),  and  in 
the  mountains  E.  of  Niris,  where  also  Aoer  eaneteent  and,  for 
the  first  time  also,  Celtic  traneeaueaeica  were  found.  The  low 
country  along  the  south-east  shore  of  the  Niris  lake  yielded 
numerous  Salsolace®  in  a  fruitbg  state.  But  the  mountains  S. 
of  it  abounded  in  tree-  and  shrub-vegetation  between  1540  m. 
(5051  feet)  and  1800  m.  (5905  feet)  ;  and  on  the  9th  of  October 
BommiiUer  passed  for  several  hours  through  a  fine  wood  of 
Pittaoia  mutica  with  Acer,  Amygdalus^  Populus  euphratiea^ 
Ephedra  foliata,  and  a  few  patches  of  Nerium  and  Myrtut.  He 
crossed  this  range  and  reached  Shirac  by  way  of  Servistan,  where, 
however,  no  Cupre89U9 — as  the  name  seems  to  indicate  ("  Serv," 
Cupre$9ui) — was  seen.  Bommiiller  intended  to  leave  Shiras  at 
the  end  of  November  for  Bushir,  whence  he  wished  to  go  either 
to  Maskat  or  to  Basra.  In  the  spring  he  will  start  for  Shuster  and 
then  try  to  proceed  through  the  western  Zagros  to  Hamadan. 
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Bevision  of  the  G^nus  Nipadites^  Bowerb. 
By  A.  B.  Eetolb,  M.A.,  B.Sc,  F.L.S. 

[Bead  Isfc  June,  1893.] 

(Platm  VI.  &  vn.) 

Ik  the  *  Philosophical  TransactionB '  for  1767  (p.  896)  Dr.  James 
Parsons  gives  an  account  of  some  fossil  fruits  and  other  bodies 
found  in  the  island  of  Sheppey  by  Edward  Jacobs,  who  also  sub- 
sequently published  an  account  of  them  as  an  Appendix  to  his 
*  Plant®  Favershamiensea '  (1777).  Of  Parsons's  fruits,  the  only 
ones  bearing  any  resemblance  to  Nipadites  are  figs.  1  and  8  on 
tab.  XV.,  which,  he  says,  seem  to  be  figs  petrified  when  hard  and 
green. 

In  1784  Burtin,  in  his  *  Oryctographie  de  Bruxelles,'  describes 
as  coco-nuts  some  large  fossil  fruits  from  the  Middle  Eocene  at 
Woluwe  near  Brussels.  Numerous  specimens  have  since  been 
brought  from  the  same  beds ;  they  are  as  large  as  coco-nuts,  but 
broader  and  more  ovate. 

In  1785  James  Douglas  published  *A  Dissertation  on  the 
Antiquity  of  the  Earth/  and  on  p.  25  refers  to  the  Sheppey  fruits, 
one  of  which,  the  property  of  Sir  Joseph  Banks,  he  figures  (t.  v.) 
and  describes  as  *'  a  species  of  almond  ....  remarkable  in  the 
opinion  of  the  most  intelligent  persons  as  bearing  no  analogy  in 
size  to  any  recent  specimens  of  this  nut  discoverable  in  any 
quarter  of  the  globe." 

In  1804  Parkinson  ('  Organic  Eemains,'  p.  458)  mentions  the 
same  and  similar  fossils,  which,  he  says,  may  perhaps  be  referred 
to  the  genus  Gocos.  In  plate  vii.  he  figures  two  specimens :  that 
represented  in  figs.  1-8  **  was  originally  in  the  possession  of 
Sir  Joseph  Banks,  by  whom  it  was  presented  to  the  British 
Museum ;"  while  the  subject  of  figs.  4  and  5  *'  was  added  to  the 
collection  in  the  British  Museum  by  Mr.  Douglas,  by  whom  it  is 
figured  and  described  in  his  ingenious  essay  on  the  antiquity  of 
the  earth."  Plate  vi.  fig.  6  is  probably  the  cast  of  the  interior 
of  a  fruit  of  the  same  species,  and  figs.  5  and  7  the  surface  and 
section  of  an  unripe  specimen. 

Adolphe  Brongniart,  in  his  *  Prodrome  '  (1828),  was  the  first 
to  give  the  fossils  specific  names;  Burtin's  is  cited  as  Oocos 
BurHnif  and  Parkinson's  as  (7.  Parkinsonism  He  also  includes  a 
third  species,  "(7.  Faujmii^  Faujas,  Ann.  du  Mas.  i.  p.  445,  t.  29.'' 

liVSnS.  JOUBK. — BOTANY,  TOL.  XXX.  L 
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It  is  impossible  to  say  what  Faujas's  fruit  was,  probably  not  a 
NipaditeB\  Jussieu,  Desfontaines,  Lamarck,  and  Thouin,  who 
saw  specimens,  noticed  a  great  resemblance  to  fruits  of  the 
Areca  Palm.  Brongniart  also  includes  among  Monocotyledons 
of  unknown  family  a  monotypic  genus  of  his  own,  Fandano- 
carpum,  "  very  common  in  the  isle  of  Sheppey."  From  the  de- 
scription (p.  135),  his  P.  ohlongum  might  be  our  Nipaditea 
umbonatua  or  N,  lanceolatus,  or  perhaps  a  collective  species 
including  all  the  more  elongated  fruits.  He  says  it  has  the 
greatest  analogy  with  the  fruits  of  Fandanus,  and  scarcely  doubts 
its  belonging  to  this  or  a  closely  allied  genus. 

In  the  'Lethea  Geognostica'  (1837),  a  mere  bibliographical 
work,  Bronn  substitutes  Cocites  for  Cocoa;  while  Endlicher 
C  Genera  Plantarum,'  p.  257)  calls  it  Bwrtinia^  a  new  genus  of 
fossil  Palms.  Brongniart's  Fandanoearpum  Endlicher  takes  up 
(ib.  p.  244),  but  definitely  locates  at  the  end  of  Pandane»  as 
"  Pandanea  fossilis,"  immediately  after  Fhytelephas  and  Nipa^ 
which  are  "  genera  Pandaneis  affinia.'' 

The  genus  JVtpadites  was  founded  by  Bowerbank  in  1840, 
when  appeared  the  first  and  only  published  part  of  his  *  History 
of  the  Fossil  Fruits  and  Seeds  of  the  London  Clay.'  He  describes 
thirteen  species,  one  of  which,  J^.  FarkmsonU^  is  Brongniarf  s 
Cocoa  Farhi/Monia  \  while  he  suggests  that  N.  umbonatua  may  be 
Fandanoearpum  oblon^um,  Brongn.  The  author  shows  reason 
for  rejecting  the  name  Fandanoearpum  in  favour  of  Nipaditea^ 
which  emphasizes  the  relation  of  the  fossils  to  the  recent  genus 
Nipa,  So  near,  in  fact,  is  this  relation,  that  one  is  tempted  to 
follow  Ettingshausen,  who,  in  a  list  in  the  '  Proceedings  of  the 
Boyal  Society,'  xxiv.  p.  393,  reduces  all  the  species  to  Nipa.  The 
only  consideration  which  leads  me  to  keep  up  the  palsBontological 
suffix  is  the  uncertainty  which  must  always  attach  to  the  specific 
diagnosis  of  fossils  based,  as  it  often  necessarily  is,  on  material 
which  would  be  deemed  quite  inadequate  in  the  case  of  recent 
plants. 

As  Bowerbank  points  out,  the  fruits  of  Nipaditea  are  never 
aggregated  into  several  seeded  portions,  as  in  Fandanua ;  but 
closely  resemble  those  of  Nipa  fruttcana^  a  dwarf  palm  of  some- 
what doubtful  affinity,  frequenting  the  brackish  estuaries  and 
littoral  marshes  of  India  and  Malaya  as  far  as  Borneo,  New 
G-uinea,  and  the  Philippines.  Both  are  drupes  with  a  thin 
epicarp,  fibrous  mesocarp,  and  somewhat  indurated  endooarp. 
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In  the  recent  fruits,  just  beneath  the  epicarp  is  a  dense  layer  of 
thin  branching  longitudinal  fibres  interspersed  with  a  few  thicker, 
then  a  looser  spongy  tissue  with  thicker  fibres  running  length- 
wise and  also  protruding  radially  from  the  endocarp.  This 
structure  is  be|t  seen  at  the  angles  where  the  mesocarp  is 
thickest ;  on  the  broader  surfaces  the  mesocarp  is  offcen  very  thin 
and  the  spongy  layer  absent.  I  have  been  able  to  make  out  a 
similar  arrangement  in  many  of  the  fossil  fruits. 

Bowerbank  did  not  recognize  the  hard  endocarp  ;  but  though 
often  the  fibrous  coat  only  is  perceptible,  an  innermost  more 
resistant  layer  can  sometimes  be  seen.  In  the  specimen  figured 
(PL  YII.  fig.  C),  e  indicates  the  dense  endocarp  from  which  the 
fibres  are  seen  radiating  outwards.  The  single  seed  is  replaced 
by  mineral  matter ;  and  on  the  surface  of  the  cast  may  be  found 
remains  of  the  fibrous  testa. 

The  names  Oocos  and  Coeites,  implying  affinity  with  the 
modern  coco-nut,  are  undesirable,  as  there  is  no  indication  in 
the  fossil,  by  pores  or  otherwise,  of  the  presence  of  three 
carpels. 

Subsequent  workers  haye  shown,  and  Bowerbank  himself  seems 
to  haye  realized,  that  he  made  too  many  species.  Ad.  Brongniart, 
in  the  '  Tableau,'  while  recognizing  that  his  Pandanooarpum  and 
Oocof  Burtini  belong  to  NipaditeSy  at  the  same  time  points  out 
that  some  of  Bowerbank's  species  are  founded  on  too  slight 
difierences,  which  may  be  individual  variations  or  the  result  of 
the  degree  of  maturity  of  the  fruit  or  its  position  in  the  in- 
florescence. 

In  the  diagnosis  of  species  it  is  important  to  remember  that  in 
the  modem  Nipa  fruticans  the  fruits  are  densely  packed  in  a 
spherical  head,  and  hence  not  only  is  there  considerable  variety 
in  the  number  of  sides  and  the  development  of  the  angles,  but,  as 
many  fruits  never  reacli  maturity,  all  stages  of  abortion  may  be 
found,  especially  near  the  base  of  the  head,  compressed  and  dis- 
torted by  the  growth  of  the  ripening  drupes.  There  seems  no 
reason  to  doubt  that  the  fossils  were  borne  in  a  similar  way,  as  a 
corresponding  variety  in  shape  is  evident  in  one  and  the  same 
species. 

Any  one  who  will  look  at  a  head  of  Nipa  fruits  will  see  at 
once  how  several  species  might  be  described  from  it.  I  have 
seen  a  number  of  unripe  or  abortive  fruits  taken  from  a  head 
kindly  sent  by  Mr.  Bidley  from  Singapore ;  and  a  comparison  with 
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Bowerbank'a  figures  will  show  that  some  of  his  names,  Ntpa^ 
dites  clavatus  for  instance,  might  be  accounted  for  in  this  way. 
I  have  seen  no  fossils  at  all  like  ripe  fruits  of  Nipa  fruttean^^ 
which  has  always  the  broad,  often  flattened  or  even  incurved  apex 
with  a  central  umbo ;  and  I  might  point  out  tha}  the  shape  of  the 
upper  part  of  the  fruit,  whether  rounded,  obtuse,  or  pointed,  is 
a  valuable  character  for  diagnosis,  as  it  is  not  influenced  by 
compression  by  surrounding  fruits,  the  top  portion  being  quite 
free. 

In  his  *  Synopsis '  (1845)  and  '  Genera  et  Species  Flantarum 
Possilium '  (1850),  Unger  follows  Bowerbank,  and  quotes  his 
thirteen  species  of  Nipadites  under  the  Order  Pandanese,  while 
under  PabnesB  he  cites* Endlicher's  Burtinia.  Ettingshausen,  on 
the  other  hand,  in  the  *  Sitzungsber.  Akad.  Wiss.  Wien '  (1852), 
viii.,  reduces  eleven  to  a  single  species,  which  be  calls  Nipadites 
Bovjerhanhii,  while  the  remaining  two,  N,  semiteres  and  HT.  pyra- 
midalU^  he  unites  as  N.  semiteres^  but  in  a  list  published  in 
the  Froc.  Boy.  Soc.  1879,  he  rejects  N,  Botoerbankii,  making 
seven  of  the  eleven  species  formerly  included  therein  syno- 
nymous with  his  Ntpa  Burtini^  restoring  two  others,  and  redu- 
cing two  more  to  a  single  species.  He,  moreover,  calls  them  all 
Ifipa. 

In  the  Ann.  Sci.  Nat.  (Botany),  1862,  Saporta  describes,  from 
the  lower  lignite  near  Belcod^me  and  Valine  de  Yede  in  the 
South-east  of  France,  two  fruits  which  he  calls  Carpolithes  and 
places  as  "Monocotyledone»  ?,  incertsD  sedis  ;**  but  in  a  subsequent 
paper  in  the  M6m.  Soc.  G6ol.  he  makes  them  congeneric  with 
the  Nipaditea  of  the  London  Clay.  I  have  seen  no  specimens, 
but  his  figures  bear  no  resemblance  to  fruits  of  this  genus;  more- 
over, they  are  not  erect,  but  have  evidently  been  attached  at  the 
side  of  the  base. 

Watelet  has  described  a  species  from  the  Paris  basin,  which 
he  includes,  I  think  rightly,  in  Nipadites, 

The  latest  and  most  complete  revision  is  that  of  Schimper  in 
his  *  Traits  Pal^ont.  V6g6tale.'  Six  species  are  recognized: 
N.  Burtini,  including  the  large  Belgian  specimens  and  six  of 
Bowerbank's  species ;  N.  Farkinsoni  (sic),  including  ^.  lanceo* 
latutf  Bowerb. ;  ^.  semiteres^  Bowerb .,  with  N.  pyramidalia  as  a 
synonym,  following  Ettingshausen;  Saporta*s  two  species  and 
Watelet's  one.  Three  of  Bowerbank's,  one  of  which,  N.  ellip* 
ticuSf  is  rather  distinct,  are  omitted.     Schimper  probably  never 


Digitized  by 


Google 


OP  THB  OWfVB  KIPADITE8.  147 

saw  the  London-Clay  fruits,  or  he  would  not  have  included  under 
his  diagnosis  of  If.  Burtim  species  so  obviously  distinct  as 
Jli^.  giganteus  and  N,  cordiformis. 

The  genus  PalwoJeeura  was  founded  by  Massalongo  in  1858, 
in  a  short  paper  entitled  ^'  PlantsB  fossiles  novsB  in  formationibus 
tertiariis  Begni  Yeneti,"  from  specimens  found  near  Breonio  in 
the  Province  of  Verona.  He  first  referred  them  to  N%padite9 ; 
but  in  his  published  account  gives  reasons  for  separating  them 
from  that  genus.  Some  of  these  are  insufficient,  and  others  are 
based  on  the  imperfect  description  of  the  seed  given  by  Bower- 
bank.  Thus,  he  says,  it  cannot  be  included  in  Nipadites,  as  it  has 
not  an  umbonate  apex,  the  base  is  not  lacerated  and  hollowed,  nor 
is  the  endocarp  thin  and  fibrous,  but  stony ;  while  the  seed  does 
not  show  in  section  the  rows  of  cells  radiating  from  the  centre, 
nor  the  central  embryo,  described  by  Bowerbank,  the  embryo 
being  basal.  The  seeds  in  the  Sheppey  fruits  have,  however, 
been  entirely  replaced  by  mineral  in  which  I  can  find  no  indication 
of  radiating  cell-rows  or  a  central  embryo ;  on  the  contrary,  the 
frequently  hollowed  base  indicates  the  position  occupied  by  a 
basal  embryo ;  while  the  stony  endocarp  described  by  Massalongo 
is  present  in  many  of  the  Belgian  specimens  of  N»  BurHni  and 
others.  Finally,  the  umbonate  apex  is  not  universal,  while  the 
contracted  entire  base  resembles  that  of  fresh  Nipa  fruits.  The 
description  is  accompanied  by  admirable  figures  of  the  fruit  and 
seed,  which  correspond  well  with  some  from  the  Brussels  Eocene. 
Schimper  does  not  mention  Balwokeura;  but  it  is  included  by 
Meschinelli  and  Squinabol  in  their  recently  published  'Fxora 
Tertiaria  Italica '  (1898). 

In  my  revision  I  have  carefully  compared  all  the  specimens  at 
the  British  Museum,  including  Bowerbank's  collection,  a  good 
series  from  the  Belgian  beds,  and  a  number  which  Mr.  Sbrubsole, 
of  Sheemess,  has  kindly  collected  for  me ;  also  a  few  from  the 
London  Clay  preserved  in  the  Jermyn  Street  Museum.  Unfor- 
tunately, owing  to  their  strongly  pyritized  condition,  the  London- 
Clay  fossils  soon  "  shoot  their  salts,"  as  Dr.  Parsons  says,  and 
crumble  on  exposure  to  air. 

I  was  induced  to  look  into  the  genus  by  an  interesting  discovery, 
by  my  friend  Mr.  Clement  Seid,  in  the  Bracklesham  Beds,  at 
Bracklesham  and  at  West  Wittering,  Sussex,  and  more  recently 
at  Hengistbury  Head,  near  Christchurch,  Hants,  of  some  fine 
specimens  as  large  as  the  Belgian  ones.    UnhappUy,  it  seems 


Digitized  by 


Google 


148  MB.  A.  B.  BENDLB*S  BXYISIOIT 

impossible  to  keep  them  for  any  length  of  time,  as  they  consist  of 
a  carbonized  shell  filled  with  sand,  which  rapidly  crumbles  on  being 
taken  from  the  damp  sea-beach  while  the  carbon  film  cracks  and 
peels.  One  brought  by  Mr.  Eeid  is  preserved  at  Jermyn  Street, 
and  another,  which  I  brought  from  West  "Wittering,  is  at  the 
British  Museum.  Of  the  latter,  Mr.  Worthington  Smith  made 
careful  naturalnsize  drawings  immediately  on  its  arrival,  and  as 
he  has  sketched  both  the  upper  and  lower  surfaces  as  well  as  the 
sides,  we  have  a  fair  record  of  the  specimen  which,  in  the  efforts 
to  preserve  it,  has  become  somewhat  broken. 

One  result  obtained,  besides  a  more  satisfactory  correlation 
of  "Species  and  synonyms  than  hitherto  realized,  is  the  extension 
of  the  area  of  the  genus  in  its  largest  species,  If,  Burtiniy  which, 
previously  recognized  only  from  Sheppey  and  the  Brussels  Eocene, 
is  now,  by  Mr.  Beid's  discovery,  pushed  westward  to  the  west  of 
Hampshire  and,  in  Massalongo's  FaUsokeura,  eastward  to  North- 
east Italy. 

The  conditions  under  which  the  fossil  fruits  are  found  show 
that,  like  their  modem  representatives,  the  palms  grew  in  the 
rich  brackish  mud  of  the  shore  or  river-mouth.  Associated  with 
the  Sheppey  fruits  are  remains  of  crabs,  freshwater  turtles,  and 
a  great  variety  of  fruits  and  seeds,  with  some  stems  and  branches ; 
such  a  collection  of  marine  and  freshwater  organisms  as  is  cha- 
racteristic of  the  delta  of  a  large  river.  The  great  diversity  of 
forms  and  the  water-worn  condition  of  many  of  the  specimens 
indicate  an  assemblage  brought  together  from  a  large  area.  On 
the  other  hand,  the  appearance  of  the  fruits  which  I  saw  laid 
bare  by  the  receding  tide  on  the  Sussex  coast  argues  strongly 
for  the  view  that  they  had  grown  close  by.  So  uniform  was 
their  size  and  condition,  that  they  might  have  fisdlen  from  one 
tree,  and  having  germinated  almost  where  they  fell,  left  only  an 
empty  shell  now  filled  by  sand.  Herein,  too,  they  differ  from  all 
other  specimens  I  have  seen.  The  mineral  cast  of  the  interior 
of  the  London  Clay  and  Belgian  fruits  which  replaces  the  seed 
was  evidently  formed  by  the  filtration  of  dissolved  mineral  matter 
through  the  pericarp,  while  the  Sussex  specimens  are  empty 
shells  filled  with  sand  pushed  in  from  outside  through  the 
aperture  left  in  germination.  The  absence  of  teredo-borings  and 
water-wear  favours  this  view  ;  but  if  this  be  the  case,  it  is  strange 
that  there  was  no  trace  of  the  stem  or  leaves  of  the  palm,  which 
no  one  seems  to  have  found  in  any  of  the  localities.    Water-worn 
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drift-wood  with  coniferous  and  dicotjledonouB  structure  occurred 
along  with  the  West  Wittering  specimens. 

The  Belgian  and  Italian  fruits  must  hare  floated  some  time,  as 
they  are  often  much  bored,  while  the  associated  fossils  have  a 
somewhat  more  marine  character  than  those  of  the  London  Clay. 

In  every  case  there  is  ample  evidence,  as  Bowerbank,  Ettings- 
hausen,  and  Schimper  have  demonstrated,  from  both  the  fossil 
&una  and  flora,  of  a  tropical  or  at  least  subtropical  climate. 

NrPADiTES,  Sotoerhank, 

Nipadites,  Bowerbank,  Fossil  Fruits  and  Seeds  of  the  London  Clay 
(1840),  p.  1;  linger.  Synopsis  Plantarum  Fossilium  (1845),  p.  180, 
Oenera  et  Species  Plant.  Foss.  (1850)  p.  327;  Ad,  Brongniart,  Tableau, 
(1849),  p.  88;  Ettingshausen,  in  Sitzungsb.  Mat. -Nat.  CI.  Akad.  Wiss. 
fVien,  viii.  (1862)  p.  491 ;  Schimper,  Traits  PaUont.  VSgSt.  u.  (1870-72) 
p.  479;  Watelet,  Description  des  Plantes  FossUes  du  Bassin  de  Paris 
(1866),  p.  91. 

Cocoa,  Burtin,  Oryctographie  de  Bruxelles  (1784),  p.  118,  t  xxx.  A ; 
Parkinson,  Organic  jftemains  (1804),  p.  457  ;  -Ad.  Brongniart,  Prodrome 
(1828),  p.  121. 

PancUmocarpom,  Brongn.  Prodrome,  p.  138 ;  Endlicher,  Genera  Plan' 
tarum  (1836-40),  p.  244. 

Cocites,  Bronn,  Lethea  Oeognostica  (1837),  i.  p.  861. 

Burtiiiia,  EndUcher,  I.  c.  p.  257 ;  linger.  Synopsis,  p.  187,  Gen.  et  Sp. 
p.  339 ;  MassaUmgo,  Synopsis  Palm.  FossU.,  in  Lotos,  ii.  (Prague,  1852), 
p.  205*. 

Palseokeura,  Massahngo,  Flanta  Foss.  Nova  (Verona,  1853),  p.  13» 
'Ufi  Nuova  Genere  di  Pandanee  FossUe'  (1853),  p.  21 ;  Meschinelli  and 
Squinabol,  Flora  Tert.  Ital.  (Padua,  1893),  p.  160. 

Nipa,  Ettingshausen,  in  Proc.  Roy.  Soc.  xxix.  (1879)  p.  393. 

Drup»  lanceolatsD,  ovatse,  obovatsD,  vel  cordif ormes,  4r-5-  rarius 
3-  yel  6-angulares,  basi  truncate  et  s»pe  lacersB,  epicarpio 
tenue  kevi,  mesocarpio  fibrose,  endocarpio  duro,  monospermy, 
embryone  basali. 

Nipadites  BuBTna,  Ad.  Brongn.  Tableau,  p.  88;  Lyell,  in 
Quart.  Joum.  Oeol.  Soc.  viii.  (1862)  p.  ^4i5,  t.  lii.  figs.  1  & 
t.  XX.  figs.  7  &  8 ;  Schimper,  partim,  I,  c.  p.  479.    (Plate  YI.) 

Cocot,  finr^fi,  /.  e. 

Cocoa  Burtini^  Brongn,  Prodrome,  p.  121. 

Cocites  Burtini,  Bronn,  I.  c. 

*  I  hare  ignored  Endlichei^s  Burtinia  as,  first,  the  eridenoe  as  to  date  of 
publication  is  not  exact,  the  title-page  of  the  '  Cknera  Plantarum '  bearing  the 
date  18d&-40,  while  that  of  the  Preface  is  1841,  and  secondly,  his  rery  brief 
diagnosis  wiU  not  apply  to  any  speoiee  of  Nipadites. 
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Bartinia  cocoides,  linger,  Synops.  p.  187,  Oen.  et  5p.  p.  339 ;  Masta- 
longo,  Synops,  p.  206 ;  Ettingshausen,  inAbh,  Oeol,  ReicksoMt.  (1852)  i. 
Abth.  3,  nr.  1,  p.  9. 

N.  gigaiiteu8,  Bowerb.  Foss.  Fr.  Lend,  Clay,  p.  22,  t  vi.  f.  1 ;  linger^ 
Gen.  et  Sp.  p.  329. 

N.  turgidus,  Bowerb,  partim,  I.  c.  p.  21,  t.  t.  f.  1 ;  Unger,  I  c. 

N.  Bowerbankii,  Ettingshausen,  partim,  I,  c.  p.  8,  etin  Sitzungsb,  Akad» 
Wiss.  Wien,  viii.  (1852)  p.  491. 

Nipa  Bnrtini,  Ettingsh,  partiin,  in  Proc,  Roy.  Soc,  xxix.  (1879)  p.  393. 

Palseokeura  Pellegriniana,  Massal,  Plant.  Foss.  Nov.  p.  15,  et  Nuova 
Oen.  (with  four  plates)  y  Mesch.  et  Squin.  Fl.  Tert.  Ital.  p.  161. 

Drupa  magna,  semipedalis,  obovata,  BsapiuB  late  obovata,  vel  fere 
suborbicularis,  jam  quadrangularis,  faciebus  duabus  oppositis 
latis  flubcomplanatis  yel  convexiB,  duabus  angustis  sejunctis,  jam 
faciebus  tribus  subsequalibus,  vel  una  majore ;  apice  obtuse  in" 
terdum  umbonato;  basi  truncata;  angulis  prominentibus  ssepe 
alatis ;  epicarpio  IsbyI  ;  mesocarpio  fibrose,  hoc  in  fEiciebus  vix 
unilinea,  angulis  autem  multo  crassiore ;  endocarpie,  quum  rarius 
apparet,  dure,  fere  unilineo. 

Size  5|-7  inches  long,  4-6  inches  broad,  lJ-4  inches  thick. 

There  is  often  a  marked  depression  below  the  apex,  and  the 
prominent  angles  are  often  flattened  into  a  thin  broad  wing. 
Many  of  the  Belgian  and  the  Italian  specimens  are  much  bored 
by  Teredineffi.  The  cast  of  the  interior,  which  takes  the  place  of 
the  seed,  varies  with  the  external  shape  of  the  drupe,  which  it 
almost  equals  in  breadth  and  thickness,  being  more  or  less  irre- 
gularly OTal  or  oblate  with  three  or  more,  usually  rounded,  angles. 
On  the  surface  are  offcen  traces  of  the  irregular  fibrous  coat  like 
that  of  recent  seeds. 

Localities.  Sheppey  (London  Clay).  Near  Selsea  and  West 
Wittering,  Sussex.  Hengistbury  Head,  Hants  (Bracklesham). 
Woluwe  and  Schaerbeek,  near  Brussels  (Middle  Eocene). 
Breonio,  Verona  (Eocene). 

The  Sheppey  fruits  are  strongly  pyritized,  those  from  the  south 
coast  carbonized,  and  those  from  Belgium  often  enclosed  in 
concretionary  nodules. 

NiPADiTES  PABKiHsoins,  Bowerl.  I.  c.  p.  16,  t.  iv. ;  Brongniari^ 
Tableau^  p.  88 ;  Unger ,  Gen.  et  8p.  p.  328  ;  Lyell,  in  Quart.  Joum. 
Oeol.  Sac.  viu.  (1852)  p.  346,  t.  19.  figs.  5  &  6.  (PL  VII. 
figs.  B,  C.) 

A  species  of  Almond,  Douglas,  Dissert  on  Antiquity  of  the  Earth 
(London,  1785),  p.  25,  t.  v. 
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Cocoa  gp.,  Parkinson,  Org.  Rem.  et  t.  vi.  figs.  6-7,  t  Tii.  figs.  1-6. 

Cocos  Parkinsonisy  Brongn.  Prodr.  p.  121. 

Cocites  Parkinsonis,  firoitJi,  Leth.  Oeogn,  p.  861. 

N.  turgidus,  Bowerh.  partim,  Foss.  Fr,  Lond,  Clay,  p.  21,  t  v.  f.2; 
linger.  Gen.  et  Sp.  p.  329. 

N.  Bowerbankii,  Ettingsh.  partim,  tfi  Abh.  Geol.  lUichsanst  (1862)  i. 
Abth.  3,  no.  1,  p.  9,  et  in  Sitzungsb.  Ah.  Wise.  Wien,  I.  o, 

N.  Parkinsoni,  Schimper,  TraitS  Pal.  Vig.  p.  480. 

Nipa  Parkinsonis,  Ettingsh.  in  Proc.  Roy.  Soc.  xxix.  (1879)  p.  393. 

Dnipa  quam  prsBcedens  multo  minor,  late  obovata,  subita 
acuminata,  basi  truDcata ;  baud  compressa ;  angulis  4-6,  ssepius  4 
fere  SBquidistantibus ;  pericarpio,  apice  crasso  solido,  basi  multo 
tenuiore  vix  unilinea ;  epiearpio  laevi  tenue ;  mesocarpio  cum  fibris 
longitudinalibus  sub  epiearpio  tenuibus  et  arete  confertis,  tum 
crassioribuB  et  sejunctis,  fibrillis  transversis  intertextis;  endo- 
carpio  dure. 

A  distinct  species,  of  comparatively  uniform  size ;  tbe  most 
perfect  specimen  measured  3|  inches  in  length,  2|  inches  in 
breadth,  and  5|  inches  in  thickness,  and  the  smallest  2|  inches, 
2  inches,  and  1|  incb  respectively.  The  strong  longitudinal 
fibres  of  the  mesocarp  are  characteristic;  they  are  |-1|  line 
apart,  the  intervals  being  filled  with  closely-packed  transverse 
fibrils. 

The  cast  of  the  interior  is  large,  from  l|-2  inches  long,  slightly 
broader,  and  from  1-1 J  inch  thick,  very  broadly  obovate,  with  a 
more  or  less  acuminate  apex  and  4-5  more  or  less  flattened  sides 
with  rounded  angles.  A  fragment  of  a  drupe  not  quite  ripe 
(fig.  C),  in  which  tte  structure  of  the  interior  of  the  pericarp  is 
preserved,  shows  the  hard  endocarp  with  the  fibres  passing  from 
its  outer  surface,  as  obtains  in  Nipa  fruticans. 
Localities.  Sheppey ;  Schaerbeek,  Woluwe. 
The  specimen  figured  by  Burtin,  Oryct.  Brux.  fig.  C,  may  be  an 
internal  cast  of  the  fruit  of  this  species. 

NiFADiTES  LAiroEOLATTJB,  Bowerb.  1. 0,  p.  16,  t.  iii.  fig.  7;  Uhger, 
Gen.  et  Sp.  p.  328 ;  Lyell,  in  Quart.  Joum.  Geol.  Soc.  viii.  (1862) 
p.  846,  t.  19;  figs.  3  &  4.    (PL  VII.  fig.  A.) 

N.  crassus,  Bowerb.  I.  c.  p.  12,  t.  ii.figa.  4  &  5 ;  linger,  I.  c.  p.  328, 

N.  Bowerbankii,  Ettingsh.  partim,  /.  c. 

N.  Bartini,  Schimper,  partim,  /.  c.  p.  479. 

N.  Parkinsoni,  Schimp.  partim,  /.  c.  p.  480. 

Nipa  lanceolata,  Ettingsh.  in  Proc.  Roy.  Soc.  xxix.  p.  393. 

N.  Bartini,  Ettingsh.  partim,  ibid. 
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Drapa  lanceolata  yel  oyato-lanoeolata,  subaoata  yel  0abobtaBa» 
epicarpio  IsDvi^  quam  in  Farkineani  craBcdore;  mesocarpio  cmn 
fibris  longitudinalibus  sub  epicarpio  arete  conf  ertis,  turn  erased* 
oribus  sed  minus  quam  in  prsDeedente  et  minus  sejunetis,  fibrillis 
oblique  transyersis  interteztis. 

Thespeeimens  vary  in  size  from  2|-d}  inches  long,  IJ-lj  inch 
broad,  and  5-17  lines  thick,  the  thinnest  ones  being  either 
uuripe  or  yery  much  compressed.  As  in  the  last  species,  the 
pericarp  forms  a  thick,  generally  obtuse  apical  portion,  while 
below  it  remains  thicker  than  in  that  species ;  the  epicarp  is  also 
thicker,  measuring  about  ^  line.  The  outer  layer  of  mesocarp 
with  the  closely-set  finer  longitudinal  fibres  extends  in  the  middle 
of  the  nut  for  a  depth  of  about  J  a  line,  but  is  thinner  below ;  the 
thicker  fibres  are  more  rarely  exposed,  when  they  are  seen  to  be 
less  coarse  than  in  27.  Farkinsonis,  and  only  from  i-|  line  apart. 
The  cast  of  the  interior  is,  in  the  broader  specimens  broadly  oyate, 
in  the  narrower  oyal. 

Localities.  Sheppey  (London  Clay).  Schaerbeek  (Middle 
'Eocene),  jfide  Lyell  in  Quart.  Joum.  QeoL  Soc.  yiii.  p.  846. 

NrPADiTES  UMBOiTATiJS,  Bowerb.  Fo88.  Fr.  Lond.  Olay,  p.  9, 
1. 1 ;  TTnger,  Oen.  et  Sp.  p.  827. 

N.  clayatuB,  Bowerb.  I  c.  p.  15,  t.  iii.  figs.  4-6 ;  Unger,  /.  c. ;  7  Lyell,  I  c. 
p.  346,  t.  xiz.  figs.  3  &  4. 

N.  Bowerbankii,  Ettingsh.  partim,  in  Abh,  Geol  Reichsanst,  viii.  (1852) 
p.  491  et  in  Sittb.  Akad.  Wiss,  Wien,  viii.  (1852)  p.  491. 

N.  Burtini,  Sohimper,  partim,  Traiti  Pal  Vig,  p.  479. 

Nipa  Burtini,  Ettingsh,  partim,  in  Ptoc,  Boy,  Soc.  I,  c. 

Drupa  obovata,  ssepe  an  gust  e»  et  yalde  compressa,  yel  elayata, 
apice  obtuso  yel  rotundato  umbonato ;  epicarpio  IsByi ;  mesocarpio 
fibrose,  fibris  longitudinalibus  extemis  densis,  intemis  yelut  in 
i\r.  lanceolato. 

Locality.  Sheppey  (London  Clay). 

The  specimens  are  in  most  cases  much  compressed,  and  prob- 
ably immature.    N.  clavatm  seems  to  be  a  small  form. 

NiPAniTBB  COBDIFOBMIS9  Bowerb.  I,  c.  p.  18,  t.  ii.  figs.  &-10 ; 
Unger,  I.  e,  p.  328. 

N.  semiteres,  Bowerb,  I,  c,  p.  23,  t.  yi.  figs.  2-4  ;  linger,  I,  c,  p.  329 ; 
Ettingsh.  in  Sitz.  Akad,  Wiss,  Wien,  yiii.  (1852)  p.  492;  Schimper,  I.  c. 
p.  480. 

N.  pyramidalis, fiotrer^.  /.  c.  p.  24,  t.  yi.  figs.  5  &  6;  linger,  I,  c,  p.  329. 

N.  Bowerbankii,  Ettingsh,  partim,  /.  c. 


Digitized  by 


Google 


OF  THE  GENUS  KIPADITE8.  153 

N.  Burtiiii,  Schimper,  partim,  /.  c.  p.  479. 

N.  pnmiforoiis,  Bowerb,  partim,  I.  c.  p.  14,  t  ii.  fig.  12. 

Nipa  Burtini,  Ettingsh,  partim,  in  Proc.  Roy,  Soo,  zxiz.  p.  393. 

Nipa  semiteres,  Ettingsh,  ibid, 

Drupa  minor  cordiformis  apice  subacuto,  obtusiusculo  vel  sub- 
acuminato,  ssBpe  viz  longior  quam  lata,  interdum  angustior ;  epi- 
carpio  IsBvi ;  mesocarpio  cum  fibris  densis  longitudinalibuB. 

The  specimens  yarj  in  size  from  1-2  inches  long,  |-1^  inches 
broad,  and  6-10  lines  thick.  Many  are  so  strongly  pyritized 
and  others  so  worn,  that  traces  of  the  epicarp  are  rarely  to  be 
seen ;  transverse  fibrils  are  nowhere  exposed. 

Bowerbank's  figured  specimen  of  N,  semiteres  (Foss.  Fr.  Lend. 
Clay,  t.  iv.  f .  2)  I  have  seen  in  the  British  Museum  ;  it  cannot,  I 
think,  be  separated  from  N,  eordiformis.  Here,  too,  I  place 
N.  pyramidaliSf  Bowerb.,  the  figured  specimen  of  which  is  also 
extant ;  its  regular  pyramidal  shape  may  be  due  to  its  position  at 
the  top  of  a  head,  or  somewhere  where  pressure  is  evenly  dis- 
tributed on  all  sides. 

N.  pruniformis,  Bowerb.,  probably  represents  unripe  fruits  of 
this  or  the  next  species,  or  both. 

Locality,  Sheppey  (London  Clay). 

NiPADiTES  ELLiPTiors,  Bowerb,  I.  c.  p.  11,  t.  ii.  figs.  1-3; 
Tlnger^  Oen,  et  Sp.  p.  327. 

N.  Bowerbankii,  Etiingsh,  partim,  in  Sitzb,  Akad.  Wiss.  Wien,  viii. 
(1852)  p.  492. 

7  N.  pnmiformis,  Bowerb,  partim,  I,  c,  p.  14,  t.  ii.  f.  11. 

Nipa  elliptica,  Ettingsh,  in  Proc.  Roy,  Soc,  zxiz.  p.  393. 

Drupa  minor,  elliptica,  compressa,  ssDpe  in  facie  una  complanata, 
apice  obtuso;  mesocarpio  cum  fibris  longitudinalibus  densis, 
fibrillis  transversis  subjacentibus  in  solo  specimine  apparentibus. 

The  fruits  vary  in  size  from  l^-li  inches  long,  13-16  lines 
broad,  and  6-7  lines  thick. 

Locality.  Sheppey  (London  Clay). 

NiPADiTES  Hebebti,  Watclet,  Ph  fosi.  du  Bastin  de  Fans, 
p.  92,  t.  xxix.  figs.  2  &  3 ;  Schimper,  Traiti  Fal.  VSg.  p.  480. 

Drupa  majuscula,  late  elliptica,  quadrangularis,  compressa; 
epicarpio  laevi ;  mesocarpio  fibrose. 

Judging  from  the  figure  and  description,  near  JIT.  elliptica, 
Bowerb.,  but  more  globose. 

Locality.  Issy,  near  Paris  (Calcaire  Orossier). 
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Speeiei  non  natU  nota. 
NiFAPiTBS  ACTITU8,  Bowerl.  I.  e.  p.  14,  t.  iii.  fig.  1 ;  Uhger,  I.  e. 
p  828. 

N.  Bowerbankii,  EMtn^fA.  partim,  /.  c. 

Nipa  Burtini,  Ettingsh,  partim,  I,  c, 

Drupa  basi  major,  supeme  deminuta,  apice  acuto ;  mesocarpio 
cum  fibrifl  densis  longitudinalibus,  craasioribus  interspersis. 

The  specimen  figured  by  Bowerbank  is  nearly  2J  inches  long, 
and  1^  inch  broad  near  the  base ;  it  is  much  worn,  and  shows 
stronger  longitudinal  fibres  with  the  intervening  spaces  filled 
with  finer  closely  set  ones  with  the  same  direction,  but  no  trace  Qf 
transverse  fibrils.  I  can  find  no  second  specimen ;  and  the  one 
described  is,  in  my  opinion,  too  misshapen  to  form  the  type  of  a 
distinct  species. 

Locality.  Sheppey  (London  Clay). 

Species  excludenda. 

NrpADiTBs  PBOYnroiAUB,  Saporia^  in  Mim.  8oe.  Giol.  France^ 
2.  viii.  (1868)  p.  808,  fig.  2 ;  Schimper,  TraUe  Fal.  Vig,  p.  480. 

Carpolithes  provincialis,  Saporia,  in  Ann,  8c.  Nat,  (Bot,)  uir,  4.  xvii. 
(1862)  p.  200,  t.  i.  fig.  6. 

NiPADiTBs  0UBTU8,  Soporta,  in  Mim.  8oe.  Qhl.  I.  e. ;  Schimper^ 
le. 

Carpolithes  curtus,  Saporia^  I,  c.  p.  201,  t.  i.  fig.  7* 


EXPLANATION  OF  THE  PLATES. 
Plate  VL 
NipadUes  Burtini,  Brongn.    From  West  Wittering,  Suflsex.     Natural  bubo. 

PlathVII. 

A.  IHpadites  lanceolaiua,  Bowerb.    The  lower  part  broken  away  disdoeing  the 

Beed-oavity. 

B.  Nfpadites  Parkinsonism  Bowerb. 

C.  The  same  in  longitudinal  section,  showing  at  e  fibres  passing  outwards 

from  the  hard  endocarp. 
All  natural  size,  from  Sheppey  specimens  in  Bowerbank's  own  oolleotion 
the  G^logical  Department  of  the  British  Museum. 
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On  the  Anatomy  of  a  Plant  from  Senegambia.  By  Akitie 
LoBBAiN  Smith.  (Communicated  by  G-.  F.  Soott  Elliot, 
UJL^  P,L.S.) 

[Bead  15th  Jane,  1893.] 

(Plitb  vin.) 

Thb  minamed  plant  described  below  was  brought  home  from 
Tropical  Africa  by  Mr.  Scott  Elliot,  who  found  it  on  dry  sandy 
laterite,  between  Sulimania  and  the  Niger,  about  a  quarter  of  a 
mile  before  the  Farana  ford.  He  very  kindly  placed  it,  along 
with  his  notes,  at  my  disposal  for  investigation. 

Our  object  has  been  to  see  if  anatomical  characters  would 
throw  any  light  upon  the  aflinity  of  the  plant,  which,  unfortun- 
ately, had  neither  flower  nor  fruit  to  guide  us  in  its  determination. 
The  plant  is  one  of  striking  facies  and  likely  to  imprint  its 
appearance  on  the  memory,  but  no  systematist  at  the  British 
Museum  or  at  Kew  has  recognized  it.  The  guesses  as  to  its 
affinity  from  macroscopic  characters  alone  varied  from  Lycopo- 
diacem  and  Oonifercs  on  to  AeantTiacecB^  Melagtamacew^  and  Thyme" 
Ueacea.  I  do  not  propose  to  give  a  very  detailed  account  of  the 
anatomy,  since  dried  specimens  do  not  afford  adequate  material 
for  such  a  task.  I  have,  however,  made  out  enough  to  indicate 
the  interesting  character  of  the  subject  of  examination. 

On  PI.  VIII.  fig.  1, 1  have  represented  part  of  the  plant  reduced 
by  one  third.  The  root-stock,  which  is  broken  off  just  below  the 
ground,  is  a  stout  structure  with  lateral  rootle«/S,  and  is  evidently 
persistent  from  year  to  year.  The  primary  branches  are  radical 
and  grow  from  9  inches  to  a  foot  in  height ;  they  have  no  annual 
rings,  and  can  be  of  only  one  year's  growth.  The  leaves  are  de- 
cussate with  a  marked  stipular  line  ;  the  broad  bases  embrace 
the  stem,  and  they  closely  overlap  the  pair  of  leaves  immediately 
above  (fig.  1).  The  secondary  slender  branches  have  grown 
about  half  the  height  of  the  primary  branches,  they  are  inserted 
a  little  to  the  side  of  the  axil  of  alternate  leaves  with  a  divergence 
of  i,  but  only  those  near  the  tip  of  the  parent  branch  attain  to 
full  development.  These  secondary  branches  are  round  or  only 
slightly  flattened ;  the  primary  branches  are  flattened  to  an  almost 
rectangular  shape.  The  older  leaves  are  broad  at  the  base, 
cordate-acuminate,  with  parallel  veins  and  a  strong  midrib  ending 
in  a  hard  point.  The  leaves  of  the  younger  branches  are  narrower 
and  less  developed,  and  show  three  distinct  veins,  especially  after 
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maceration.  The  yeins  are  interlaced  by  strands  of  sclerenchjma 
(fig.  2),  and  curve  in  at  the  base  of  the  leaf,  entering  the  stem 
together  as  one  bundle. 

The  whole  plant  appears  to  be  adapted  to  desert  growth  and 
even  to  the  occurrence  of  desert  fires.  The  natives  are  in  the 
habit  of  burning  down  the  grass  every  year,  and  this  specimen 
bore  distinct  traces  of  scorching ;  the  soft  tissue  of  the  broad 
leaves  is  burned,  except  the  part  protected  by  the  leaf  below  (fig. 
2),  the  sclerenchyma  is  laid  bare,  but  the  leaf  as  a  whole  remains  ; 
the  secondary  branches  and  leaves,  which  are  unharmed,  are  of 
more  recent  and  evidently  very  rapid  growth.  The  plant  was 
gathered  after  the  first  two  or  three  tornados  of  the  ndny  season, 
but  before  the  rainy  season  proper,  t.  e,  just  when  everything  is 
starting  growth.  The  larger  intemodes  and  smaller  leaves  of 
the  crowded  branches  indicate  very  clearly  a  change  in  the  con« 
ditions  of  life* 

The  stipular  sheath  of  the  stem  is  strongly  sclerotic ;  the  same 
arrangement  of  cells  extends  up  the  back  of  the  leaf  over  the 
midrib  (PL  VIII.  fig.  4),  affording  additional  protection  against 
external  influences.  The  cortex  is  crushed,  and  as  a  rule  the 
normal  phloem  is  very  much  reduced.  The  part  of  the  stem  I 
have  chosen  for  figure  5  showed  the  phloem  more  distinctly  than 
at  any  other  point.  The  outer  xylem  consists  of  wood  fibres  and 
vesseJs  with  bordered  pits ;  the  vessels  of  the  inner  xylem  are 
spiral.  Just  inside  these,  round  the  periphery  of  the  pith,  are 
groups  of  phloem  (fig.  5)  belonging  to  the  leaf-trace  bundles. 
This  tissue  passes  out  to  form  the  bi-collateral  bundle  of  the  leaf, 
and  remains  active  in  the  inner  protected  portion  of  the  leaf,  the 
normal  phloem  being  much  crushed  (fig.  4).  The  smaller  bundles, 
as  is  often  the  case,  do  not  seem  to  be  bi-collateral.  Scattered 
irregularly  through  the  xylem  is  a  series  of  phloem  islands 
developed  centrifugally  from  the  cambium  (figs.  6  &  6).  This 
is  plainly  seen  from  the  radial  position  of  the  cells  of  the  phloem 
islands,  which  consist  of  sieve-tubes  and  companion  ceUs  with 
parenchyma.  There  are  also  some  islands  in  process  of  formation 
which  show  no  trace  of  internal  cambium.  The  medullary 
phloem  groups  show  no  cambium ;  the  central  pith  is  composed 
of  large  pitted  cells  densely  filled  with  needle  crystab  of  calcium 
oxalate. 

I  have  not  drawn  any  longitudinal  sections  owing  to  the  state 
of  the  material ;  callus  had  in  each  case  formed  over  the  sieve- 


Digitized  by 


Google 


Digitized  by 


Google 


A.L  Snn.c'r.   xBi. 
BerjeauBc  Hitjhley  littv 


NEW  PLANT  FRO 


Digitized  by 


Google 


LiNN.Soc.JouRN  Bot.Vol.XXX.Pl.8. 


^    SET^EGAMBIA 


HdhArb   in^ 


Digitized  by 


Google 


Digitized  by 


Google 


OF  A  PLAJTF  FBOM  SSltsaAkBIA.  15? 

plates  obliterating  the  perforations,  and  the  medullary  phloem 
was  much  shriyelled.  Dr.  Scott,  to  whom  I  am  much  indebted 
for  confirming  my  anatomical  observations,  thinks  it  would  be 
almost  impossible  to  detect  perforations  in  material  so  long 
gathered  and  so  dry.  I  failed  to  do  so  with  a  magnification  of 
1300  diameters.  The  lateral  roots  show  interxylary  phloem 
islands ;  I  have  been  unable  to  see  very  young  stages,  but  I  do 
not  think  they  lie  within  the  primary  wood  as  in  Gkironia  and 
Stryehnos  *. 

According  to  our  present  knowledge,  this  peculiar  anatomical 
structure  considerably  narrows  down  the  systematic  limits  within 
which  the  plant  must  come.  To  decide  as  nearly  as  possible 
what  might  be  its  affinity,  I  have  examined  plants  belonging  to 
the  orders  Loganiaceofy  Acanthaeem^  Peneacea,  Chntianacem^  and 
Melastomacem^  but  without  such  definite  success  as  would  warrant 
my  placing  it  in  any  of  them . 

In  some  respects  this  essay  may  be  instructive  in  showing  the 
limits  of  plant  anatomy  in  affording  characters  of  value  to  the 
systematist. 

My  anatomical  work  has  been  done  in  the  Laboratory  of  the 
Botanical  Department  of  the  British  Museum,  and  I  have  to 
thank  the  officials  both  for  advice  and  material. 


EXPLANATION  OF  PLATE  Vm. 

fig.  1.  Part  of  plant,  redooed  one  third. 

2.  Broad  leaf,  slightly  enlarged. 

3.  Narrow  leaf,  slightly  enlarged. 

4.  Transrerse  section  of  leaf  mid-rib,  X  150. 

5.  Transverse  section  of  part  of  primary  branch :  ph.%.^  phloem 

islands;  pKg,,  phloem  groups:  x  150. 

6.  Transverse  section  of  phloem  island,  x  450. 

*  Scott  and  Brebner  on  Litemal  Phloem  in  the  Boot  and  Stem  of  Dicotyledons. 
Annals  of  Botany,  toL  y.  p.  281. 
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The  Floba  ot  the  ToNChA  ob  Fbiendlt  Islakds,  with  Descrip- 
tions of  and  Notes  on  some  New  or  Bemarkable  Plants, 
partly  from  the  Solomon  Islands.  By  W.  Bottiko  Hemsley, 
A.L.S.,  F.B.S.  (Contributed  by  permission  of  the  Director 
of  the  Boyal  Ghurdens,  Kew.) 

[Bead  1st  June,  1893.] 

(Platbb  DL-XI.) 

1.  Introductory  Note  on  the  Tonga  Flora. 

ALTHoroH  I  have  drawn  up  as  complete  a  list  as  I  could  of  the 
vascular  plants  hitherto  collected  in  the  Tonga  Islands,  the  few 
preliminary  observations  I  have  to  make  on  the  flora  of  that 
group  relate  chiefly  to  a  collection  of  dried  plants,  mostly  from 
the  island  of  Eua,  made  by  Mr.  J.  J.  Lister  during  the  years 
1889  and  1890.  As  Mr.  lister  is  present  and  has  promised  to 
give  you  some  particulars  of  the  position  and  composition  of  the 
islands,  and  of  the  local  conditions  under  which  plant-life  exists  *, 
it  will  be  sufficient  for  me  to  point  out  that  the  Tonga  Islands 
lie  a  little  south-east  of  Fiji,  that  Eua  lies  to  the  south-east  of 
the  comparatively  very  low  (about  sixty  feet  in  its  highest  part) 
though  much  larger  island  of  Tongatabou,  and  that  it  has  a 
central  ridge  of  high  ground  which  attains  a  height  of  upwards 
of  1000  feet  above  the  level  of  the  sea.  Tongatabou  was  touched, 
I  believe,  by  Cook  on  all  three  voyages,  for  there  are  Tongan 
plants  in  the  British  Museum  collected  by  Banks  and  Solander, 
by  Forster,  and  by  Nelson.  Various  other  expeditions  have 
touched  there,  including  Wilkes's  United  States  and  the  '  Chal- 
lenger '  expeditions  ;  and  as  the  late  Professor  Moseley's  collec- 
tion made  there  on  the  voyage  of  the  *  Challenger '  has  not  been 
published,  I  propose  including  it  in  the  Enumeration  which 
follows  these  observations. 

The  vegetation  of  Eua  differs  from  that  of  Tongatabou  in 
having  some  peculiar  species,  at  least  so  far  as  our  present  data 
go ;  and  it  also  includes  a  considerable  number  of  Polynesian 
forms  not  found  in  the  low  coral  islands.  The  violaceous  Meli-- 
cytus  ramijlorus  is  one  of  the  most  interesting  plants  found  in 
Eua  by  Mr.  Lister.    It  is  a  common  New  Zealand  shrub  or 

*  Mr.  Lbter  has  kindly  oommunioated  the  substanoe  of  his  remarks,  which 
will  follow  my  observations  on  the  flora. 
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mudl  tree,  which  has  also  been  collected  in  the  Eermadec 
Islands  and  in  Norfolk  Island ;  and  Mr.  Lister's  discovery  gives 
the  genus  a  considerable  north-eastern  extension.  Besides 
the  New-Zealand  species  there  are  two  or  three  undescribed 
ones  from  New  Caledonia,  but  I  am  not  aware  that  the  genus 
exists  in  Fiji.  Among  the  Mangroves  collected  by  Mr.  Lister 
is  a  small  specimen  which  Dr.  Stapf  has  identified  with  the 
American  Bhizophora  Mangle^  a  species  common  on  the  shores 
of  tropical  America  and  also  found  on  the  West -African 
coast-.  I  have  compared  it  myself,  and  I  agree  with  Dr.  Stapf 
that  it  is  much  more  like  the  American  than  either  of  the  Old 
World,  or  eastern  species;  but  it  may  have  been  accidentally 
introduced  with  ballast.  With  the  permission  of  Mr.  Thiselton 
Dyer,  the  Director  of  £!ew,  I  am  able  to  show  you  this  and  a 
selection  of  other  interesting  objects  from  Polynesia. 

Several  of  the  plants  collected  in  Eua  have  not  been  exactly 
matched,  but  my  Eew  colleagues  and  I  have  not  ventured  to 
describe  many  of  them  because  we  are  unwilling  to  add  unneces-* 
sarily  to  synonjrmy,  and  much  research  would  be  involved  in 
thoroughly  working  them  out.  ArdUia  Listeri  and  Cyrtcmdra 
LUteri  are  inconspicuous  species  of  their  genera,  but  apparently 
quite  distinct  firom  anything  described.  Ghaptophyllum  Sipho^ 
nostena  had  previously  been  found  in  Fiji  and  Samoa,  and  Dr» 
Stapf  has  now  fully  described  it.  The  plant  I  have  doubtingly 
referred  to  the  Monimiaceous  genus  Hedycarya  is  in  too  young 
a  condition  for  satisfactory  determination. 

Mr.  Lister's  Tongan  collection  numbers  nearly  200  species  of 
vascular  plants,  of  which  about  100  were  not  previously  repre- 
sented in  the  Eew  Herbarium  from  those  islands ;  nor  are  they 
recorded  in  Seemann's  '  Flora  Yitiensis '  as  being  in  the  British 
Museum. 

Moseley  collected  76  species  of  vascular  plants  in  Tongatabou ; 
and  the  following  enumeration  of  all  the  plants  collected  by  Mose- 
ley, Lister,  and  recorded  by  Seemann  in  his  '  Flora  Yitiensis,* 
contains  887  species  belonging  to  284  genera  and  82  natural 
orders.  I  had  not  time  to  work  out  their  distribution  in  detail 
previous  to  reading  this  paper ;  but  Mr.  J.  F.  Jeffrey  has  re- 
written the  Enumeration  and  collected  the  details  of  the  distri- 
bution of  each  species,  so  fisur  as  it  could  be  done  at  Eew,  from 
manuscript  lists  and  published  records,  and  constructed  the  table 
upon  which  my  remarks,  at  the  end  of  the  Enumeration,  on  the 
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composition  of  the  flora  are  based.  A  close  scmfcinj  of  the 
Kew  and  British  Museum  herbaria  would  probablj  yield  a  few 
additional  species. 


2.  NotsM  on  the  Positionj  Geology^  and  Aspects  of  the  Vegetation 
of  the  T6nga  Islands.     By  J.  J.  Listeb,  Esqi,  M.A. 

The  Tonga  or  Friendly  group  consists  of  a  number  of  small 
islands  scattered  along  an  axis  whose  direction  is  N.N.E.  and 
S.S.W.  The  length  of  the  group  is  about  200  miles.  Some 
400  miles  to  the  W.N.W.  are  the  large  islands  of  Eiji,  and  the 
Samoa  islands  are  about  300  miles  away  in  the  direction  of  the 
axis  northward.  Tongatabou*,  the  largest  island  of  the  group, 
is  situated  at  the  southern  end,  and  is  about  1000  miles  from 
Auckland  in  New  Zealand.  The  20th  parallel  of  south  latitude 
passes  through  the  middle  of  the  group. 

The  group  is  composed  in  part  of  a  line  of  volcanoes  which 
traverses  it  lengthwise.  Some  of  these  are  stiU  active,  while 
others  are  only  tbe  broken-down  remnants  of  volcanoes  which 
have  been  long  extinct.  In  1885  a  submarine  eruption  occurred, 
and  a  mound  of  ashes  t  was  built  up  in  the  interval  between  two 
of  the  existing  islands ;  but  this  has  since  been  largely  worn 
away  by  the  sea. 

The  other  islands  of  tbe  group  are  for  the  greater  part  formed 
of  reef-limestone.  In  some  of  them  an  underlying  basis  is  ex- 
posed, formed  of  volcanic  tuffs  laid  out  beneath  the  sea,  and  in  a 
few  cases  the  islands  consist  entirely  «f  the  latter  formation. 

Movements  both  of  elevation  and  subsidence  have  occurred, 
but  the  more  recent  tendency  has  been,  in  the  main  at  least,  one  of 
elevation.  Vavau^  a  limestone  island  in  the  northern  part,  is 
about  500  feet  high ;  and  Eua^  in  the  south,  is  over  1000  feet. 
Some  of  the  volcanoes  attain  greater  heights.  The  other  islands 
are  for  the  most  part  little  elevated  and  flat.  G-enerally  it  may 
be  said  that  all  tbe  high  ground  of  the  group  is  either  the  summits 
of  volcanoes,  active  or  extinct,  or  composed  of  reef-limestones, 
which  were,  of  course,  formed  beneath  the  sea. 

Soundings  show  that  the  islands  are  situated  at  the  northern 
end  of  an  extensive  plateau  which  reaches  far  to  the  southward 

*  Designated  AmBterdam  Island  in  Bome  of  the  older  ohftrts.— W.  B.  H. 
t  Falcon  Island,  it  has  been  named.— W.  B.  H. 
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in  the  direction  of  New  Zealand.  In  the  interval  between  its 
Bonthem  limit  and  those  islands  is  another  shoal  area,  on  which 
the  small  volcanic  £ermadec  Islands  are  sitnated.  It  has  been 
pointed  out  that  the  Tolcanoes  of  the  Eermadec  and  Tonga 
Islands  continue  the  direction  of  those  of  the  Taupo  zone  of 
volcanoes  of  the  North  Island  of  New  Zealand.  To  the  east  of 
the  Tonga  plateau  the  sea-bottom  descends  to  4530  and  4429 
fathoms,  the  greatest  measured  depths  in  the  southern  heroi* 
sphere.  Between  Tonga  and  Fiji  there  is  a  depth  of  1500 
fathoms. 

At  the  close  of  the  last  century  the  Tonga  Islands  appear  to 
have  been  thickly  populated  and  extensively  cultivated.  At  the 
present  time  the  population  has  greatly  decreased,  and  much  of 
the  cultivated  land  has  passed  into  a  wild  state. 

The  higher  part  of  the  island  of  Uua  presents  a  vegetation 
of  a  different  character  from  that  met  with  in  the  adjoining 
islands. 

This  island,  which  is  rather  more  than  twelve  miles  long,  is 
composed  of  a  basis  of  volcanic  tuff's  overlain  by  reef-formation. 
Od  the  high  ridge  of  the  island  the  limestone  appears  in  isolated 
masses  and  pinnacles,  which  stand  out  above  the  red  volcanic 
soil,  while  in  the  lower  part  it  forms  wide  terraces  at  different 
levels,  the  upper  ones  ending  in  lines  of  inland  cliffs.  The 
eastern  side,  presented  to  the  trade  wind,  rises  abruptly  from 
the  shore  in  ranges  of  limestone  cliffs  alternating  with  steep 
slopes,  covered  with  a  dense  wind-swept  forest-growth.  On  the 
western  side  the  surface  is  scored  by  watercourses  which  traverse 
the  volcanic  basis.  The  streams,  on  meeting  the  limestone  ter- 
races, dip  underground  and  pursue  a  subterranean  course  to  the 
sea.  This  aspect  is  in  marked  contrast  with  the  eastern.  In- 
stead of  the  dense  wind-swept  growth,  there  are  wide  open  spaces 
alternating  with  belts  of  luxuriant  bush  which  cover  in  the  water- 
channels.  The  open  spaces  are  often  dotted  over  with  Screw- 
Pines  (Pandanus  odoratiisimus)  with  their  curious  prop-like  air- 
roots,  and  are  generally  covered  with  a  coarse  herbage.  In  the 
volcanic  part  the  soil  is  often  bare,  and  shows  bright  red,  yellow, 
or  brown  from  the  decomposing  rock.  When  it  is  covered  the 
tracts  of  volcanic  formation  can  be  recognized  by  the  plants 
which  grow  on  them :  Melastoma  denticulatum  and  some  of  the 
Ferns  are,  I  believe,  never  found  elsewhere.  The  great  crowns 
of  the  Tree-Fems  are  conspicuous  features  when  looking  down 
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on  a  tract  of  bush  from  the  cliffs.  Along  the  eastern  shore  the 
Ftu  or  Biu  Palms  {Pritchardia  paeifica\  with  their  great  fan 
leaves,  are  xery  handsome  objects.  The  trees  are  not  generally 
Terj  high,  running  to  about  60  to  80  feet.  After  penetrating 
the  outer  edge  of  a  belt  of  bush,  festooned  with  creepers,  Entada 
scandens  and  various  species  of  Ipomoea,  with  sulphur-coloured, 
blue  or  purple  flowers,  there  was  generally  no  difficulty  in 
making  one's  way  about. 

My  collections  at  Eua  were  made  during  a  visit  of  a  fortnight 
in  December  1889,  and  in  two  days  which  I  spent  there  in  June 
of  the  same  year.  In  December  I  think  I  obtained  most  of  the 
plants  which  were  in  flower  at  the  time  in  the  higher  part  of  the 
island,  but  I  have  no  doubt  that  there  are  many  plants  on  the 
island  not  represented  in  the  collection. 

In  conclusion  I  may  perhaps  be  permitted  to  point  out  that 
while  the  contour  of  the  sea-bottom,  with  the  great  southerly 
extension  of  the  Tonga  plateau,  suggests  that  a  closer  connection 
may  at  one  time  have  existed  between  New  Zealand  and  land 
to  the  northward,  the  geological  structure  of  the  present  Tonga 
islands  would  not  lead  us  to  expect  that  an  ancient  fauna  and 
flora  survives  on  them ;  for,  as  was  shown  above,  all  the  high 
ground  of  the  group  either  consists  of  the  outpouriugs  of  vol- 
canoes, or  has  been  submerged  within  the  period  during  which 
the  existing  reef-limestones  have  been  formed. 

Mr.  E.  A.  Smith  informs  me  that  the  land  mollusks  are  quite 
of  a  Polynesian  character,  and  show  no  special  affinities  with 
those  of  New  Zealand. 

"With  regard  to  the  birds,  to  which  I  have  devoted  some  at- 
tention, thej  same  statement  holds  good.  Compared  with  those 
of  Eiji  and  Samoa,  the  birds  of  Tonga  are  few  in  number  and 
very  little  specialized.  There  are  no  peculiar  genera,  and  prob- 
ably only  four  peculiar  species,  each  of  which  is  represented  by 
allied  species,  both  in  Piji  and  Samoa.  With  the  very  peculiar 
bird-fauna  of  New  Zealand  there  are  certainly  no  special 
affinities*.  J.  J.  Listeb. 


*  A  fuller  account  of  the  G^Iogj  of  the  Tonga  iBlands  will  be  found  in  the 
Quarterly  Journal  of  the  Geological  Society,  Noyember  1891,  toL  xlvii.  p.  690. 
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8.  Observations  on  some  BemarJcable  Flantsfrom  the 
Solomon  Islands, 

The  Solomon  group  consists  of  a  chain  of  islands,  some  600 
miles  in  length,  extending  in  a  south-easterly  direction,  from 
New  Britain  and  New  Ireland  (now  the  New  Pomerania  and  New 
Mecklenburg  of  the  G-ermans),  nearly  to  the  New  Hebrides. 
The  larger  islands  are  from  50  to  100  miles  in  length,  and  15  to 
30  miles  in  breadth,  with  elevations  of  8000  feet  in  Ouadalcanar, 
in  the  south,  to  10,000  feet  in  Bougainville,  in  the  north.  So 
far  as  I  know,  none  of  the  earlier  voyagers  landed  in  these 
islands ;  but  they  were  visited  by  D'Urville  in  1838,  and  by 
Denham  (H.M.S.  'Herald')  in  1853 ;  and  William  Milne,  who 
was  attached  to  the  *  Herald '  in  the  capacity  of  botanical  col- 
lector for  Kew,  collected  some  200  species  of  plants  in  the  coast 
region,  nearly  all  of  which  are  plants  of  wide  range.  Within 
the  last  decade,  however,  both  English  and  Germans  have 
reached  the  mountains  of  the  interior  of  some  of  the  islands,  and 
discovered  a  varied  and  curious  indigenous  flora.  Dr.  K.  Schu- 
mann has  published  some  of  the  novelties  collected  by  Dr. 
Naumann  and  other  G-ermans  in  the  ninth  volume  of  Engler's 
*  Jahrbucher ' ;  and  Dr.  H.  B.  Guppy,  in  his  book  entitled  *  The 
Solomon  Islands  and  their  Natives,'  gives  a  rough  list  of  the 
plants  he  collected,  from  approximate  determinations  made 
at  Kew.  This  collection  contained  a  considerable  number 
oE  novelties,  some  of  which  have  since  been  described  by 
Dr.  Beccari,  Professor  D.  Oliver,  and  myself ;  but  many  of  the 
specimens  were  insufficient  for  description,  though  evidently  un- 
described.  To  some  considerable  extent  this  collection  has  been 
supplemented  by  the  Bev.  E.  B.  Comins,  who  brought  home  a 
small  parcel  of  dried  plants  in  1890,  and  who  has  since  sent  to 
Kew  two  other  small  parcels^  It  is  not  my  intention  at  present 
to  attempt  to  give  an  enumeration  of  all  the  plants  known  from 
the  Solomon  Islands,  because  it  would  be,  at  best,  a  very  small 
fragment  of  a  manifestly  rich  endemic  flora,  therefore  I  will 
confine  myself  to  directing  attention  to  a  few  of  the  more  re- 
markable plants  contained  in  the  collections  to  which  I  have 
referred. 

As  Dr.  Guppy  was  first  in  the  field,  I  will  begin  with  some  of 
his  novelties.  Myrmecophilous  plants  appear  to  abound,  espe- 
cially  the  rubiaceous   genera  Hydnojpht/twm   and  Myrmecodia, 
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They  are  epiphytes  growing  chiefly  on  the  mangrove  trees  and 
bushes  on  the  coast.  The  galleried  tuberous  stems  are  some- 
times as  much  as  eighteen  inches  long.  I  have  here  an  example 
of  each  genus.  A  new  genus  of  Pandanace®  (which  I  have  named 
Sararanga  iinuosay  Sarurang  being  the  native  name  of  this  tree, 
see  p.  216,  PL  XI.),  a  tree  fifty  feet  high,  with  long,  narrow, 
almost  unarmed  leaves,  and  a  panicled  spadix  of  white  female 
flowers,  was  discovered  in  Fauro  island  at  elevations  of  1600  to 
1900  feet,  and  is,  indeed,  the  most  remarkable  plant  of  the  col- 
lection. Dr.  O.  Beccari  collected  the  same,  or  a  closely  allied 
speciesi  in  the  island  of  Jobie,  North-western  New  G-uinea,  and 
about  twenty  degrees  west  of  Fauro.  Although  the  material  is 
incomplete  I  propose  publishing  such  a  description  of  it  as  I  can. 
Comifiiia  Quppyi^  Hemsl.*,  is  a  new  genus  of  Scitamine®,  allied 
to  Fhrynium,  and  characterized  by  an  elongated  inflorescence 
with  the  flowers  clustered  in  boat-shaped  bracts,  and  opening 
one  at  a  time.  The  elongated  tube  of  the  corolla,  the  dehiscent 
fruit,  and  the  rugose  corky  seed  with  an  empty  cavity  parallel 
to  the  curved  embryo,  are  also  characteristic.  This  plant  was 
collected  in  Fauro  Island  by  Dr.  Guppy,  and  in  San  Christoval, 
in  the  extreme  south  of  the  group,  by  Mr.  Comins. 

Proceeding  to  some  of  Mr.  Comins's  plants,  I  will  first  direct 
attention  to  the  Sapotaceous  genus  Chelonespermum,  published 
last  year  (1892)  in  the '  Annals  of  Botany,'  with  illustrations  from 
admirable  drawings  by  Mrs.  Thiselton  Dyer  and  Miss  M,  Smith. 
The  genus  was  really  founded  upon  the  seeds,  which  are,  indeed, 
among  the  most  curious  in  the  vegetable  kingdom.  One  is  con- 
tained in  each  fruit,  which  is  pear-shaped,  and  has  a  more  or  less 
fieshy  pericarp,  though  the  ovary  is  two-celled,  with  one  ovule 
in  each  cell.  The  seed  is  a  dorsi-ventral  body,  and  I  may  explain 
that  it  is  erect  in  the  fruit  with  reference  to  these  two  very 
different  surfaces.  On  the  smooth  surface  or  back,  the  pericarp 
is  quite  thin,  whereas  on  the  uneven  or  hilum  surface  it  is  pulpy, 
and  of  sufficient  thickness  to  form  a  symmetrical  fruit*  The 
embryo  fills  the  whole  cavity  of  the  testa,  or  is  enveloped  in  a 
very  thin  film  of  endosperm,  at  least  in  the  mature  state.  It 
has  two  very  large,  fleshy,  plano-convex  cotyledons  applied  face 
to  face,  and  a  short  thick  radicle,  which  probably  emerges  in 
germination  through  an  opening  in  the  testa,  the  beginning  of 

♦  *  AnnalB  of  Botany/  v.  p.  501,  pi.  27. 
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which  may  be  seen  in  Bome  of  the  seeds  near  the  base.  I  ex- 
tracted the  embryos  for  examination,  and  afterwards  stuck  the 
testa  together  again  to  make  museum  specimens.  I  have  de- 
scribed four  species  of  this  genus :  two  from  the  Solomon  Islands, 
one  from  Fiji,  collected  by  Mr.  J.  Horne«  the  late  Director  of 
the  Mauritius  Botanic  Gardens,  and  one  presented  to  Kew  by 
the  Eev.  Q-.  Henslow,  the  natire  country  of  which  is  unknown. 
According  to  Mr.  Gomins's  notes  these  seeds  are  known  in  the 
Solomon  Islands  by  a  name  signifying  turtle-seed;  hence  my 
name  Chelonespermum. 

The  next  thing  I  have  to  notice  is  Lepinia  taitenstSy  which 
has  one  of  the  most  singularly  constructed  fruits  in  existence. 
It  is  a  member  of  the  ApocynacesB,  and  in  the  flowering-stage 
the  ovary  is  undivided,  but  soon  the  usually  four  carpels  of 
which  it  is  composed  separate  from  each  other  except  at  the  tips, 
and  develop  long  slender  stalks  carrying  up  the  seed-bearing 
portions  in  the  form  of  a  cross.  This  tree  would  appear  to  be 
exceedingly  rare.  Decaisne  described  and  figured  it  as  long  ago 
as  1849  from  Tahitan  specimens,  aud,  so  far  as  I  am  aware,  it 
has  not  been  found  in  any  locality  between  Tahiti  and  San 
Christoval,  in  the  Solomon  Islands,  where  Mr.  Comins  collected 
the  present  specimen,  localities  separated  by  about  3300  miles 
of  water  and  small  islands.  I  thiuk  it  must  be  extremely  rare 
in  Tahiti,  because  we  have  no  specimen  in  the  many  collections 
from  that  island  at  Kew,  nor  does  it  exist  in  any  of  the  earlier 
collections  in  the  British  Museum.  I  will  not  attempt  to  explain 
the  object  of  this  curious  development. 

I  will  conclude  these  notes  with  a  few  remarks  on  some  other 
new  plants  from  Mr.  Gomins's  last  collection,  described  at 
p.  211.  ByBOxylum  megalanthum^  a  Meliaceous  tree,  is  remarkable 
for  the  large  size  of  its  flowers.  Orossostyles  Cominsii  (p.  212)  is 
a  member  of  the  LegnotidesB,  and  the  present  species  is  charac- 
terized by  having  entire  petals  and  no  staminodes.  Eugenia 
salomonenM  is  a  very  showy  species  of  its  genus,  and  Euellia 
Quppyi  must  be  a  very  ornamental  plant. 

EinaUy  I  may  mention  AntiarU  turbin\fera  (p.  215),  the 
Humming-top  tree  of  the  natives,  who  make  humming-tops  of 
the  crustaceous  endocarp  of  the  fruit. 
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4.  Entjmebatioit  qfthe  Vascular  Plants  of  the  Tonga  Islands^ 
together  with  their  Distribution^  Local  and  General, 

The  following  Enumeration  ib,  perhaps,  not  quite  complete, 
because  I  have  not  searched  the  herbaria  sjstematicallj  through ; 
that  being  a  task  beyond  the  time  at  my  disposal  Nerertheless 
it  is  doubtless  very  nearly  exhaustive  so  far  as  Kew  and  the 
British  Museum  Collections  are  concerned,  because  I  have  taken 
up  every  species  recorded  by  Seemann  (*  Flora  Vitiensis ')  as 
existing  in  the  British  Museum  from  the  group.  I  have  included 
all  tbe  lists  of  Tonga  plants  in  the  Kew  Herbarium— or  rather 
Mr.  JefErey,  to  a  great  extent,  collected  this  information  for  me ; 
and  I  have  specially  examined  tbe  Kew  Herbarium  in  many 
instances  for  plants  of  whose  existence  in  the  Tonga  group 
I  had  no  evidence,  although  they  are  known  to  inhabit  either 
the  Fijis  or  Navigator  Islands,  or  both.  Among  such  as  I  have 
not  found  are  Lepidium  piseidium^  Forst.,  Kleinhovia  hospita^ 
Linn.,  Afzelia  hijuga^  A.  G-ray,  Farinarium  insularutn,  A.  G-ray, 
P.  laurtnum^  A.  G^ray,  and  Flagellaria  indica,  Linn.  But  Mr. 
Lister  particularly  mentions,  p.  162,  that  he  is  of  opinion  that 
he  did  not  exhaust  the  botany  of  the  island  of  Eua.  Briefly,  the 
sources  are  the  British  Museum  and  Kew  Herbaria ;  published 
BO  far  as  the  former  is  concerned,  and  mostly  unpublished  so  far 
as  the  latter  is  concerned.  The  principal  books  used  are  A.  Oray's 
•  Botany  '(1854)  of  the  United  States  Exploring  Expedition,  1888 
-1842 ;  Seemann's  *  Flora  Vitiensis,*  1865-78 ;  Hillebrand's  *  Flora 
of  tbe  Hawaiian  Islands,'  1888 ;  and  Drake  del  Castillo's  '  Flore 
de  la  Polyn^ie  Fran^aise/  1898.  I  did  not  think  it  desirable  to 
consult  the  earlier  works,  such  as  Endlicher's  '  Bemerkungen 
tiber  die  Flora  der  Siidseeinseln,'  1886,  and  Forster's  *  Florulae 
Insularum  Australium  Prodromus,'  1786,  because  without  a 
great  expenditure  of  time  it  might  have  led  to  confusion  in  the 
nomenclature. 

The  plan  of  the  Enumeration  is  to  give  as  near  as  possible  the 
most  generally  used  name  of  each  plant,  with  a  few  of  the  more 
important  synonyms,  such  as  are  employed  in  the  works  named, 
followed  by  the  names  of  the  persons  who  have  collected  the 
plant  in  the  Tonga  Islands^  and  its  general  distribution  *•    The 

*^  In  the  distribution,  *'  Samoa  "  is  employed  to  designate  the  particular  island 
and  *'  Nayigator "  the  group.  This  group  is  reckoned  east  of  the  Tonga  or 
Friendly  Islands. 
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collectors  who  contributed  the  material  here  consolidated  are 
about  twenty  in  number.  First  come  the  early  collections  de- 
posited mainly  in  the  British  Museum,  though  some  of  them  are 
abo  represented  in  other  herbaria.  These  are  by  Sir  Joseph 
Banks  and  Dr.  D.  C.  Solander,  who  accompanied  Captain  Cook  on 
his  first  voyage  in  1768-1771 ;  Dr.  J.  Beinhold  Forster  and  his  son 
George,  who  were  naturalists  to  Cook's  second  voyage,  1772-1776 ; 
and  Mr.  David  Nelson,  who  was  on  the  third  voyage  in  1776- 
1780.  Some  of  the  specimens  in  the  British  Museum  are  simply 
marked  "  Cook,"  without  any  indication  of  the  voyage.  Another 
important  collection  in  the  British  Museum,  of  which  there  is 
also  a  set  at  £ew,  was  made  by  George  Barclay,  on  the  voyage 
of  H.M.S.  *  Sulphur,'  from  1836-1841.  He  was  primarily  a 
collector  of  seeds  and  living  plants  for  Kew,  and  his  letters  to 
W.  T.  Aiton,  the  director,  and  J.  Smith,  the  curator,  are  preserved 
there.  The  Tonga  plants  in  the  Kew  Herbarium  include  a  por- 
tion of  the  Forsters'  collection ;  a  few  collected  by  James  Macrae, 
who  travelled  for  the  Horticultural  Society  of  London,  1824-1826; 
a  small  number  labelled  "  Beecbey,"  who  was  Captain  of  H.M.S. 
*  Blossom,'  1825-1828 ;  a  considerable  collection  made  by  Alex- 
ander Mathews,  a  Chiswick  gardener,  in  1841 ;  a  few  by  Sir 
Everard  Home  in  1861 ;  a  collection  made  by  the  algologiBt  W. 
H.  Harvey  during  his  sojourn  in  the  southern  hemisphere,  1864 
to  1866 ;  a  collection  made  by  Dr.  GrsefEe,  a  Swiss  gentleman, 
about  1862  ;  Professor  H.  N.  Moseley's  collection  made  on  the 
voyage  of  H.M.S.  *  Challenger,'  1873-1876 ;  a  collection  made  by 
Mr.  T.  B.  Cartwright  during  a  cruise  in  1888 ;  and,  finally,  Mr.  J. 
J.  Lister's  collection,  chiefly  from  the  island  of  £ua,  made  in  1889 
and  1890.  In  addition  to  the  foregoing,  the  French  collectors 
or  commanders  of  expeditions,  Lesson,  Hombron  and  D'Urville, 
are  sometimes  cited ;  a  German  named  Jensen,  who  collected 
some  CyperacesB  determined  by  Mr.  C.  B.  Clarke ;  and  the  Uoited 
States  Exploring  Expedition ;  a  set  of  plants  of  the  last  being  in 
the  Kew  Herbarium.  It  has  not  been  considered  necessary  to 
cite  the  names  of  all  collectors  in  each  case.  The  names  of  a  few 
persons  who  have  contributed  one  or  two  plants  only  are  not 
included  in  the  foregoing  account. 

In  answer  to  my  inquiries  respecting  cultivated  plants,  Mr. 
Lister  informs  me  that  the  cocoa*nut,  tobacco,  sugar,  maize,  taro 
(Colocasia  antiquorum),  pine-apple,  orange,  lime, breadfruit, yam, 
sweet  potato,  kava  (Fiper  methysticum),  paper  mulberry  {Brous- 
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soneiia  papyrifera\  and  a  number  of  varieties  of  banana  are  euP 
tiyated ;  but  tbe  only  one  of  these  plants  that  struck  him  as 
being  also  wild  was  the  cocoa-nut.  Cotton  was  formerly  culti- 
vated and  has  become  colonized,  but  he  is  unable  to  say  from 
actual  observation  whether  the  cultivation  is  still  continued. 
With  regard  to  the  bamboo,  its  presence  in  the  island  has  not 
been  impressed  on  his  memory ;  yet  there  is  one,  8chizo9tachyum 
glaudfoliumy  Munro,  which  might  be  expected  to  occur,  as  it 
inhabits  the  Fiji,  Navigator,  Society,  and  Marquesas  Islands. 

ANONAClLfi. 

Cananga  odorata,  Hook.  f.  et  Thoms. — Qrmfe ;  Mo$eley. 
Ava,  Tenasserim,  Java,  and  Philippines.    Cultivated  widely  in 
the  tropics. 

Anona  squamosa,  Linn. — U.S.  JEa^l.  Uxped. 
Introduced  from  America. 

Mbkispebmace^. 

Stephania  hemandisfolia,  Walp.  (including  S.  Forsteri,  A. 
Gray). — U.S.  Expl.  Exped. ;  Harvey, 

Samoa,  Tahiti,  and  Marquesas  Islands,  Australia  northward 
through  tropical  Asia  to  China  and  Japan;  also  in  tropical 
Africa. 

Cbucifeb^. 

Cardamine  sarmentosa,  Forst. — Barclay ;  Cartwriyht. 

New  Caledonia,  Fiji,  Union,  Samoa,  Society,  and  Marquesas 
Islands;  also  recorded  from  Peru,  about  Lima,  where  it  was 
doubtless  introduced. 

Senebiera  didyma,  Pers. — Cartwriyht 

A  widely-spread  weed,  the  native  country  of  which  is  un- 
certain. 

IZepidium  pUciditun^  Forst.,  a  characteristic  sea-side  plant 
from  New  Caledonia  to  the  Society  and  Sandwich  Islands,  in- 
cluding many  of  the  small  coral  islands,  is  not  represented  in  the 
Kew  Herbarium  from  the  Tonga  Islands,  nor  have  I  found  any 
record  of  its  occurrence,] 

YlOLABIEiB. 

KeUcytus  ramiflorus,  Forst. — Lister. 

Norfolk  Island,  the  Kermadec  group,  and  New  Zealand. 
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BixnnsjE. 
Xylosma  orbicnlatmn,  Font.—U.S.  ExpL  Exped,  5  Lister. 
Fiji  eastward  to  the  Marquesaa  Islands. 

PiTTOSPOBBJB. 

Pittosponun  arboreBcens,  Eich.— ZTlfif.  Expl,  JExped.  5  Q-rafe; 
Lister. 
Fiji  Islands. 

Pittosponun  Brackenridgeiy  A.  Gray. — Oartwright ;  Lister. 
Fiji  Islands. 

Pittosponun  rhytidocarpum,  A.  G-ray.— £^/^. 
Fiji  Islands. 

POBTrLACEiB. 

Portolaca  oleracea,  Linn. — U.8.  Uxpl.  Uxped. 
Common,  especially  in  maritime  districts,  in  tropical  and  sub- 
tropical regions  generally. 

Portolaca  qnadriflda,  Linn. — Barclay ;  U.S.  JExpl.  Uxped. 
Warm  regions  of  the  Old  World. 

Gtjttiperb. 
Oardnia  sessilis,  Seem. — Nelson ;  Lister. 
New  Caledonia  and  Fiji  Islands. 

Calophyllnm  spectabile,  Willd. — U.S.  UxpL  JExped. 

Fiji  and  Society  Islands,  Java,  Malayan  peninsula,  and  Ceylon. 

MALYACEii. 

Sida  microphylla,  CtLT.-^Forster ;  Moseley. 
New  Caledonia,  Fiji  and  Samoa  Islands,  Pescadores  Islands  in 
the  Marshall  Oronp,  India,  and  Bourbon. 

Sida  rhombifolia,  Linn. — Cartwright ;  Lister, 
Fiji  to  Marquesas  Islands ;  and  tropical  and  subtropical  regions 
generally. 

Sida  spinosa,  Linn. — U.S.  ExpL  JExped. 
Sandwich  Islands  ("  a  late  arrival  from  tropical  America  "). 
Tropics  and  subtropical  regions  generally. 

Urena  lobata,  Linn. — U.S.  Expl.  JSxped.;  Harvey ;  Cartwright. 
Fiji  to  Marquesas  Islands.    Tropics  generally. 
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Urena  morifolia,  DC— Becorded  from  the  Tonga  Islands  on 
the  authority  of  DeCandoUe  (Prodr.  i.  p.  442), 

Fiji  Islands. 

This  has  been  doubtfully  referred  by  Dr.  Masters  (in  Hook.  f. 
PL  Brit.  Ind.  i.  p.  880)  to  U.  nnuata. 

Hibiscns  Abelmosclins,  Linn.— JBorcAiy ;  Lister. 
Cultivated  and  wild  in  most  tropical  countries,  but  uncertain 
where  it  is  really  indigenous. 

Hibiscns  Bosa-sinensis,  Linn. — Rome. 

Fiji  eastward  to  the  Marquesas  Islands  (cultivated  and  sub- 
spontaneous).  .  China,  India,  Java,  and  Timor. 

Hibiscus  tiliaceuSi  Linn. — Harvey,  Cartwright\  Lister^  and 
others. 

Fiji  to  Marquesas  and  Sandwich  Islands ;  and  generally  dispersed 
in  the  tropics  and  extending  to  some  subtropical  countries. 

Thespesia  populnea,  Corr.— Lister. 

Fiji  to  the  Marquesas  and  Sandwich  Islands,  and  tropics  of  the 
Old  World,  chiefly  on  sea-shores,  including  Western  Africa. 

SxEBCULIACEiE. 

Heritiera  littoralis,  DC.—I^elson ;  U.S.  Expl.  Exped. 
New  Caledonia  aad  Fiji.    Littoral  in  tropical  Asia,  Australia, 
aud  £.  Africa. 

tf elochia odorata, Forst. — For8ter\  Barclay;  Harvey. 
New  Caledonia,  New  Hebrides,  Fiji,  and  Samoa ;  also  in  Dam- 
mar and  Timor  Laut. 
Jf.  vitierms,  C^ray,  is  probably  the  same  as  3£.  odorata,  Forst. 

TiLlACEM. 

Grewia  tf  aUococca,  Linn.  f. — Forster ;  Moseley ;  Lister,  and 
others. 
Fiji;  Samoa,  and  Society  Islands. 

Grewia  pnmifolia,  A,  Gray. — Moseley. 
Fiji  Islands. 

Triumfetta  procumbens,  Forst. — Mathetos ;  Harvey ;  Home ; 
Orcpffe;  Cartwright. 

Throughout  western  Polynesia,  from  New  Caledonia  to  Fiji 
and  Samoa.  Also  in  the  Seychelles,  Diego  Garcia,  and  the 
Keeling  Islands,  through  the  Malay  Archipelago,  and  in  Fitzroy 
Island  off  the  coast  of  Queensland. 
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ElttocarpoB  cassiiiioided,  A.  Gray. — U.S.  Expl.  Exped^ 
Fiji  lalandB. 

OSBAKIACEJI. 

Ozalis  cornicnlata,  Linn.— Jfo^^Z^ ;  CartwrigU. 
Dispersed  in  nearly  all  warm  and  temperate  regions. 

BUTACBii. 

Evodia  hortensis,  Eorst. — MrsUr ;  NeUon ;  Some ;  Qrc^e ; 
Lister. 
New  Oainea,  eastward  to  Samoa. 

Kieromeliim  pubescens,  Blume,  yar.  glabrescens,  Oliver  (M.  mi- 
nutum,  Seem.). — Forster;  Moseley;  Oartwriyht;  Lister^  and 
others. 

New  Caledonia  and  Fiji  Islands,  and  tropical  Australia^  tlirough 
the  Malay  Archipelago,  to  India  and  China. 

dtms  Decnmana,  Linn. —  U.S.  Hxpl.  Exped. 
Introduced  and  cultivated  in  the  Fiji  and  Tonga  Islands* 

BUBSKBACBiB. 

Canarinm  Harrqriy  Seem. — Harvey ;  Lister. 
Sestricted  to  the  Tonga  Islands. 

SiHABrBBiB. 

Snriana  maritima,  Linn. — Harvey ;  Mathews. 

Ellice  and  Phoenix  groups  eastward  to  the  Society  Islands ;  and 
widely  spread  on  tropical  sea-shores  of  both  hemispheres,  though 
hitherto  not  found  in  West  Africa. 

Meliacbjb. 
YavflBa  amiconun,  Benth. — Barclay;  Moseley;   Carttoriyht; 
Lister,  and  others. 

Confined  to  the  Tonga  Islands. 

Dysozylnm  Eichii,  C.  DC.  (D.  alliaceum,  Seem,  non  JBlume). — 
Grmffe\  Forster;  Barclay. 
Fiji  and  Navigator  Islands. 

tfelia  Azedarach,  Linn. — Lister. 

Introduced.  China,  India,  and  commonly  cultivated  and  natu- 
ralized in  other  warm  countries. 

Carapa  moluccensis,  Lam.  (C.  obovata,  Blume). — Lister. 
Fiji,  N.  Australia,  through  Malaya  to  India ;  also  in  tropical 
Africa  and  Madagascar. 
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OLAcmiLS. 
Tillaresia  samoense,  Benth.  et  Hook.  f. — LUter: 
Samoa  or  Navigator  Islands. 

CELABTBIKEiB. 

Ojmnosporia  Titiensiai  Soem. — NeUon ;  Lister ^  and  others. 
Fiji  eastward  to  the  Society  Islands. 

BHAMl<rACEJS. 

Colubrina  asiatica,  Brongn. — Lister* 

Throughout  Poljuesia  from  New  Caledonia  to  the  Marquesas 
and  Sandwich  Islands,  and  widely  spread  in  the  tropics  of  the 
Old  World. 

AlpMtonia  excelaa,  Beiss. — Mame ;  Lister. 
New  Caledonia  eastward  to  the  Marquesas  Islands  and  Timor 
Laut,  tropical  Australia. 

Cardiospermum  Halicacabum,  JAim.Sarvey. 
Throughout  Polynesia  and  throughout  the  tropical  regions  of 
the  world. 

Sapindacea. 

Allopliyllns  Cobbe,  Blume  (Schmidelia  Cobbe,  DO.). — Some. 
Samoa  and  Society  Islands,  Northern  Australia,  and  tropical 
Asia. 

Cupania  glauca,  Camb.  (Guioa  glauca,  Badlk.). — Lister. 
New  Caledonia. 

Batonia  falcata.  Seem.  (Cupania  fieilcata,  A.  Oray). — Moseley. 
Fiji  Islands. 

Batonia  stipitata,  Benth.  (Cupania  lentiscifolia,  Fers.). — 
Forster;  U.S.  JExpl.  JExped. 

Samoa,  Society  Islands,  and  East  Australia. 

Pometia  pinnata,  Forst.— ^or«^^. 
Fiji,  Samoa  Islands,  and  New  Ouinea. 

Dodonssa  Tiscosa,  FomtSarvey. 

New  Caledonia  and  Fiji  eastward  to  the  Society  and  Sandwich 
Islands.  Tropical  and  subtropical  regions  of  the  world  almost 
everywhere ;  also  extending  into  some  temperate  countries,  both 
north  and  south. 
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AyAOAJai>ii.CEJB. 
Bhu8  taitensis,  GuiU.  (E.  BimarubaBfoliai  A,  Gray,  var.  /3.  tai- 
tensis,  EngL). —  U.S.  JEapl.  jExped. ;  Lister. 
Fiji»  Samoa,  and  Society  Islands ;  also  from  the  Philippines. 

Spondias  dnlcis,  Forst. — Forster ;  U.S.  JEapl.  Exped. ;  Lister. 

Eiji,  Samoa,  and  Society  Islands.  Cnltiyated  in  India  and  the 
Mascarene  Islands. 

As  limited  by  Engler  the  species  extends  to  tropical  America 
and  the  West  Indies. 

LsarMiKosjB. 

Indigofera  Anil,  Linn. — Moseley. 

Piji  to  the  Marquesas  and  Sandwich  Islands.  Commonly  cul- 
tivated, and  natiye  country  uncertain. 

Indigofera  tinctoria,  Linn. — CarttorigJit ;  Lister. 
Almost  universally  cultivated  in  tropical  countries,  and  appa- 
rently indigenous  both  in  Asia  and  Africa. 

Tephroaia  purpurea,  Pera.  (T.  piscatoria,  Fers.). — Forster^  and 
others. 

Prom  Fiji  to  the  Marquesas  and  Sandwich  Islands ;  and  now 
found  in  tropical  regions  generally. 

Desmodium  polycarpnm,  DO. ^Lister. 

Prom  the  Pijis  to  the  Marquesas ;  I^orth  Australia  to  Japan, 
China,  and  the  Hijnalayas ;  also  in  the  Mascarene  Islands  and 
eastern  tropical  Africa. 

Desmodium  umbellatnm,  DC. — U.S.  Expl.  Exped. ;  Lister. 

Kew  Caledonia  eastward  to  Samoa  and  the  Marquesas  Islands ; 
also  in  North-eastern  Australia  through  the  Malay  Archipelago 
to  Burma  and  Ceylon ;  and  in  the  Mascarene  Islands  and  eastern 
tropical  Africa.    Naturalized  in  the  West  Indies. 

Uraria  lagopodioides,  J^C.Some ;  Lister. 
New  Hebrides  and  Piji  to  the  Navigator  Islands ;  also  in  N. 
Australia  and  through  Malaya  to  India  and  China. 

AbruB  precatorius,  Linn. — U.S.  Expl.  Exped. 
Piji  to  the  Marquesas  Islands.    Universally  spread  in  the 
tropics,  and  extending  into  some  subtropical  regions.    It  exists 
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as  an  escape  from  gardens  in  the  Sandwich  Islands  (Hildebrand, 
Fl.  Haw.  Isds.  p.  98). 

Clitoria  Tematea,  H.  B.  K,— Lister. 

Widely  spread  in  tropical  countries ;  but  it  is  commonly  cnl- 
tivated,  and  uncertain  where  it  is  really  indigenous. 

Eryfhrina  indioa,  Lam. — U.S.  JSxpl.  Hoped. ;  Litter. 
Eiji  to  the  Marquesas  Islands ;  and  Eastern  Australia,  through 
Malaya  to  India.    Often  planted. 

Erythrina  ovalifolia,  Eoxb. — Lister. 
Fiji  and  Samoa  Islands,  Java,  and  India. 

tf  ncnna  gigantea,  DC. — Harvey ;  Lister. 

Fiji  eastward  to  the  Marquesas  and  Sandwich  Islands ;  also 
Eastern  Australia  and  through  Malaya  to  India. 

There  is  some  doubt  respecting  the  specific  identity  of  the 
specimens  from  the  yarious  localities. 

Pueraria  Thunbergiana,  Benth. — Lister. 
Solomon  Islands  and  Bum,  and  Tery  common  in  China  and 
Japan.    Cultivated  in  China  for  its  fibre. 

Canavalia  ensiformlB,  DC,  var.  tnrgida  (C.  turgida,  B.  Qrdh.). 
— T7,S.  Expl,  Exped. 

From  Fiji  to  the  Marquesas  Islands,  and  common  nearly  all 
over  tropical  Asia,  Africa,  and  America,  especially  in  maritime 
districts,  but  apparently  wanting  in  Australia. 

Canavalia  obtnsifolia,  "DC.Sarclay ;  Lister. 
Fiji  eastward  to  the  Society  Islands,  and  common  on  sandy 
coasts  in  nearly  all  tropical  countries. 

Phaseolns  adenanthns,  Q.  F.  Mey.  (P.  truxillensis,  JET.  B.  K.). 
— Moseley. 

Fiji  eastward  to  the  Society  and  Sandwich  Islands,  and  cosmo- 
politan in  the  tropics. 

Phaseolns  tfnngo,  JAun.^Barclay. 

Fiji  and  Samoa  Islands,  and  throughout  the  tropics  of  the  Old 
World.    Extensively  cultivated  as  a  vegetable. 

Vignaretnsa,  Walp.  (V.lutea,ui.  Oray).—Carttoright)  Lister. 
Fiji  eastward  to  the  Society  and  Sandwich  Islands.    Widely 
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dispersed  on  tropical  sea-shores  in  the  Old  World;  and  also 
found  in  the  West  Indies. 

Dolichos  Lablab,  Linn.  (Lablab  vulgaris,  Savi). — Hdrveif; 
Hfoteley-^  Cartunight. 

New  Caledonia  and  Fiji  to  the  Society  and  Sandwich  Islands ; 
and  tropics  of  the  Old  World,  except  Australia. 

Derris  nliginosa,  Bentb. — U.S.  Hxpl.  Exped. 

A  common  sea-side  climbing  shrub,  ranging  from  Polynesia, 
including  New  Caledonia,  New  Hebrides,  and  Fiji  Islands,  to 
Northern  Australia,  South-eastern  Africa,  Madagascar,  India  and 
China. 

Inocarpns  ednlis,  Linn.  f. — Qrmffe;  MoseUy;  Lister. 

From  the  Fijis  to  the  Marquesas,  and  in  Malaya. 

Mr.  Lister  also  collected  this  in  Christmas  Island,  off  the  west 
coast  of  Java,  from  whose  specimens  the  figure  in  Hooker's 
*  Icones  Plantarum,*  t.  1887,  was  prepared. 

Sophora  tcmientosa,  Linn. — U.S,  Esopl.  Exped. ;  Grcefe. 
Fiji  to  the  Marquesas  Islands,  and  generally  diffused  on 
tropical  sea-coasts,  and  extending  into  some  subtropical  regions. 

Caraalpijua  Bondncella,  Fleming. — Mathews. 

From  New  Caledonia  eastward  to  the  Marquesas  and  Sandwich 
Islands ;  also  widely  spread  and  often  very  common,  especially 
near  the  sea,  in  tropical  Asia  Africa,  and  America. 

Casalpinia  pnlcherrimay  Sw. — Lister. 

Cultivated  and  more  or  less  wild  in  nearly  all  tropical  countries 
except  Australia ;  but  it  is  uncertain  where  it  is  really  indigenous, 
though  probably  in  some  part  of  the  Old  World. 

Cassia  ocoidentalis,  Linn. — Caritoright ;  Lister, 

Fiji  to  the  Marquesas    and    Sandwich    Islands;  colonized. 

Tropical  America,  and  also  now  common  in  tropical  Asia  and 

Africa,  though  probably  of  American  origin. 

Cassia  Sophera,  Linn. — Forster ;  Kome. 

New  Caledonia  and  Fiji  Islands.  /'Tropical  Asis,  Africa,  and 
Australia,  more  rare  in  tropical  America ;  in  all  continents  most 
frequently  only  from  cultivation,  or  escaped  from  cultivation, 
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with  some  eTidence  of  being  really  indigenous  in  Australia 
and  more  doubtfully  so  in  Asia  and  America,"  (Bentbam,  in 
Trans.  Linn.  Soc.  xxvii.  p.  532.) 

Cynometra  grandiflora,  A.  Gray. — Harvey ;  Lister. 
Fiji  Islands  only,  where,  however,  it  must  be  common  as  it  is 
in  all  collections. 

Entada  scandens,  Benth  —Harvey*,  Lister. 
Fiji  to  Samoa,  and  cosmopolitan  in  the  tropics. 

Mimosa  pudica,  Linn. — Barclay ;  Cartwriyht ;  Lister, 
Tropical  America,  and  now  a  common  weed  in  most  parts  of 
the  Polynesian  region.    Naturalized  also  in  many  parts  of  tro- 
pical Africa  and  Asia. 

Leucsna  Forsteri,  Benth. — Cook ;  Mathews, 
Polynesia  &om  New  Caledonia  to  Tahiti. 

Acacia laurlfolia,  Willd. — Cook;  Home;  Lister. 
New  Hebrides  and  New  Caledonia  to  Samoa  and  Fiji. 

Serianthes  myriadenia,  V\B.xic\i.— Mathews. 
Fiji  and  Navigator  to  the  Society  Islands. 

•  •  Bhizophobeje. 

BMzophora  Mangle,  lAxnn.—Lister. 

Coasts  of  tropical  America  generally,  also  in  west  tropical 
Africa.  Perhaps  accidentally  introduced  with  ballast  in  the 
Tonga  Islands,  as  well  as  in  Stewart  Island — see  Ann.  k.-k. 
I^aturh.  Hofmus.  Wien,  iii.  p.  251. 

Khizophora  mucronata,  Lam. — Harvey ;  Cartwright. 
New  Caledonia,  Fiji  and  Navigator  Islands,  Northern  Aus- 
tralia, and  throughout  tropical  Asia  and  Eastern  Africa. 

Brugniera  Rheedii,  Blume. — Forster ;  Cartwright. 
New  Caledonia,  Fiji  and  Navigator  Islands.     Common  in  the 
tropical  mangrove  swamps  of  many  parts  of  the  Old  World. 

CoMBBETACEiB. 

Terminalia  Catappa,  Linn. —  U.S.  Exph  Exped. 
Fiji  to  the  Marquesas  Islands.    Tropical  Asia,  and  planted  in 
nearly  all  tropical  countries. 
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Terminalia  littoralis,  Seem.  —  Sarvey\  Lister  (var.  iomen- 
tella). 

New  Caledonia,  Eiji,  Narigator,  Marquesas,  and  SandwicH 
Islands,  and  throughout  Malaja.  Often  planted  in  other  tropical 
countries. 

Lumnitzera  coccineay  Wight  et  Am.— U.S.  HxpL  Exped.\ 
Cartwright'y  Lister. 

New  Caledonia,  Piji,  and  Navigator  Islands,  Northern  Aus- 
tralia, Malaja,  and  India. 

MrBTACEJB. 

tf etrosideros  poljmorplia,  G-audich. — Barclay ;  Beecheif. 

New  Caledonia  and  Fiji  eastward  to  the  Marquesas,  Sand- 
wich, and  Pitcaim  Islands  ;  also  in  the  Kermadec  group. 

As  the  specific  name  indicates,  this  is  an  exceedingly  yariable 
species,  and  it  is  spread  all  over  Polynesia ;  yet  it  does  not  reach 
New  Zealand,  the  home  of  the  rest  of  the  genus  except  the  out- 
lying South-African  M.  angustlfolia,  Sm. 

N elitris  Forsteri,  Seem. — Mathews ;  Lister. 

Piji  and  Navigator  Islands. 

This  should  perhaps  be  included  in  the  following  species. 

Nelitris  fhiticosa,  A.  Gray. — U.S.  MvpL  Exped. ;  Grmffe. 
Eiji  Islands. 

Eugenia  amicorum,  A.  G-ray. — CooTc ;  Forster ;  Rome. 
Fiji,  Navigator,  and  Society  Islands. 

Eugenia  corynocarpa,  A.  Gray. — Some. 
Fiji  and  Navigator  Islands. 

Eugenia  Jambolana,  Lam. — Cartwriglit.    Probably  cultivated. 
Widely  spread  in  India  and  Malaj  a,  both  wild  and  cultivated, 
and  extending  to  Australia. 

Eugenia  malaccensis,  Linn. — U,S.  JExpl.  Exped. 

This  fruit-tree,  so  generally  cultivated  in  tropical  countries,  is 
regarded  as  indigenous  in  Polynesia  by  Seemann,  Hillebrand, 
Drake  del  Castillo,  and  other  writers  on  Polynesian  botany. 

Eugenia  rariflora,  Benth.  (forma  parviflora). — Home ;  Lister. 
Fiji  eastward  to  Gambler  Island,  in  the  Low  Archipdago, 
and  the  Sandwich  Islands. 
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EngeBia  Bichii,  A.  Gray. — Harvey, 
Eiji  Islands. 

BarriBgtonia  Butonica,  Forst.  (B.  speciosa,  Linn.  /.)• — 
Forster;  Mathews, 

New  Caledonia  eastward  to  Dacie  Island  in  tte  Low  Arclii- 
pelago ;  shores  of  India,  Malaya,  Australia,  Mascarene  Islands, 
and  it  has  also  been  recorded  from  Diego  Garcia,  Chagos 
Islands. 

Melastomaceje. 

tf  elastoma  denticnlatBrn,  Labiil. — Lister. 

New  Caledonia  and  Eiji  eastward  to  the  Society  Islands.  This 
has  often  been  confused  with  the  Asiatic  M.  tnalahathricum, 
Linn. 

tf emecylon  Harreyi,  Seem. — Harvey ;  Lister. 
Bestricted  to  the  Tonga  Islands. 

Ltthbabiejb. 

Pempliis  acidula,  Forst. — Harvey ;  Lister. 

New  Caledonia  and  Union  group  eastward  to  the  Society  and 
Sandwich  Islands ;  and  an  exceedingly  common  sea-side  shrub  in 
many  parts  of  the  tropics  of  the  Old  World,  including  the  eastern 
coast  of  Africa. 

SAMTDACEiB. 

Homalium  vitienBe,  Benth. — Lister. 
Fiji  Islands. 

FASSIFLOBEiB. 

Disemma  csBrnlesceBs,  Seem.  Fl.  Yit.  p.  96,  in  notA,— Cook. 

This  differs  very  slightly  from  New-Zealand  and  Fijian  species, 
and  a  revision  of  the  group  would  probably  result  in  the  reduc- 
tion of  some  of  the  forms  described  as  species;  therefore  I 
forbear  giving  it;  a  name  under  Fassi/lora,  of  which  Disemma  is 
now  generally  regarded  as  a  section. 

Carica  Papaya,  Linn. — 27.^8^.  Fxpl.  JSxped. 

Cultivated  and  naturalized  in  Polynesia  from  Fiji  to  the 
Society  and  Sandwich  Islands.  A  native  of  tropical  America, 
from  Florida  to  Brazil. 
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CUCUBBITACEJE. 

Lnfb  cylindrioa,  Boem.,  /3.  insnlarnm,  Cogn.  (L.  insularum, 
A.  Gray). — Barclay;  Moseley, 

Commonlj  oultiyated  throughout  the  tropics. 

The  form  L.  imularum  extends  from  New  Caledonia  and  Fiji 
to  the  Society  Islands,  and  it  also  occurs  in  Malaja  and 
Australia. 

tfomordica  Charantia,  Linn. — Moseley, 

Fiji  and  Society  Islands.  Commonly  cultivated  and  natura- 
lized in  tropical  countries  and  probably  indigenous  only  in  tropical 
Africa. 

tf  elothria  Chrayana,  Cogn. — Hater. 
Fiji,  Samoa,  and  Society  Islands. 

Cucnmis  tfelo,  Linn.  (Cucumis  pubescens^TTti/f?.). — U.S.  Expl. 
Exped. 

New  Caledonia  and  Fiji  eastward  to  the  Marquesas  and  Sand- 
wich Islands.  Tropical  Asia  and  Africa,  and  naturalized  in  other 
countries,  including  Polynesia. 

FicomiA. 

Tetragonia  ezpansa,  Murr. — Lister. 

Japan,  Australia,  Tasmania,  New  Zealand,  and  South  America. 

Sesuvium  Portulacastrum,  Linn.  (Trianthema  polyandra, 
JBlume), — Forster;  Lister. 

Society  and  Sandwich  Islands.  Common,  especially  on  sandy 
sea-shores,  throughout  tropical  and  subtropical  regions. 

Umbsllifebjb. 

Hydrocotyle  asiatica,  Linn. — Barclay ;  Lister. 
Fiji,  Saraoa^  and  Sandwich  Islands,  and  tropical  and  subtropical 
regions  in  both  hemispheres. 

Apium  leptophyllum,  F.  Muell. — CartwrigU. 

East  Australia,  tropical  South  and  Central  America,  "W.  Indies, 
and  southern  part  of  North  America.  A  common  weed  of  culti- 
Tation  in  warm  countries. 
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Abaliacej:. 

Panax  fruticosTmi,  Linn.  (Nothopanai  fniticosum,  Miq.), — 
Home. 

Fiji  Islands.  India  and  Malaya,  cultivated ;  native  country 
uncertain. 

Panax  mnU^ugnm,  BentK,  et  Hook.  f.  (Noihopanax  multi- 
jugum,  Seem.), — Lister, 
Fiji  Islands. 

Heryta  macropliylla,  Seem.— CT./S.  Ea^l,  JExped, ;  LUter. 
Navigator  Islands. 

Btjbiace^. 

N anclea  Forgteri,  Seem. — Lister. 
Society  Islands, 

Badusa  corymbifera,  A.  Gray. — Forster  \  Lister,  and  others. 
Fiji  Islands. 

Bikkia  grandiflora,  Eeinw.  (B.  tetrandra,  A,  Oray^  B.  australis, 
DC), — Mathews ;  Harvey ;  Lister, 

New  Hebrides  and  Loyalty  Islands  eastward  to  the  Society 
and  Iiow  Islands ;  also  from  the  Solomon  Islandi>,  New  G-uinea, 
and  Java.  It  varies  exceedingly  in  the  size  and  shape  of  the 
flowers  and  to  a  less  extent  in  the  foliage. 

Oldenlandia  fostida,  Forst. — Forster ;  Gnfffe, 
Savage  Island,  Navigator  group,  and  Palmerston  in  the  Hervey 
group. 

Oldenlandia  paniculata,  Linn. — Forster \  Nelson;  Moseley; 
Lister. 

New  Hebrides  and  Fiji  to  the  Navigator  Islands ;  and  gener- 
ally diffused  in  tropical  Asia. 

HnsssBnda  frondosa,Linn.— i|>r«/tfr;  Harvey;  Grafe;  Lister, 
From  the  Solomon  Islands  eastward  to  the  Society  Islands, 
and  through  Malaya  to  India  and  China. 

Eandia  coffaBoides,  Bentb.  et  Hook.  f.  (Stylocoryne  coffseoidcs, 
A,  Gray), — Barclay  ;  Harvey ;  Moseley ^  and  others. 
New  Hebrides,  Fiji,  and  Society  Islands. 
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Tarenna  sambucina,  T.  Durand  (Stjlocoryne  sambuciaa,  A. 
Gray). — ForHer;  Barclay  ^  Cartwriyht ;  Lister. 
Fiji,  eastward  to  the  Society  Islands. 

Gardenia   taitensis,    DC.  ^  Forster  ;    Graffe  ;    Cariwriyht ; 
Lister, 
Fiji  to  the  Society  and  Marquesas  Islands. 

Gnettarda  speciosa,  Linn. — Cook;  Harvey;  Lister y  and  others. 
Tropical  shores  in  the  Old  Worlds  extending  to  the  remotest 
islands  of  the  Pacific. 

Flectronia  barbata,  Benth.  et  Hook.  f.  (Canthium  barbatum, 
Seem.y — Forster;  Xister. 

Fiji,  Society  and  Marquesas,  Fitcaim  and  Elizabeth  Islands. 

Flectronia  odorata,  Benth.  et  Hook.  f.  (Canthium  odoratum, 
Seem,). 

New  Hebrides  eastward  to  the  Low  Archipelago  and  Sandwich 
Islands,  including  many  of  the  smaller  islands. 

tf orinda  citrifolia,  Linn. — Forster ;  Lister^  and  others. 

Fiji  and  Union  group  eastward  to  the  Marquesas  and  Sandwich 
Islands,  and  widely  diffused  in  tropical  Asia,  north-east  Australia, 
and  tropical  Africa,  chiefly  in  maritime  districts.  Common  ou 
many  of  the  small  low  islands  of  the  Pacific. 

tforinda  Forsteri,  Seem. — Home ;  Lister. 
Throughout  Polynesia  from  New  Caledonia  to  Pitcairn  Island, 
though  not  recorded  from  the  Sandwich  Islands. 

Psychotria  amicomm,  Benth.  et  Hook,  f.,  ejp  Drake,  HI.  FL 
Ins.  Mar.  Faeif.  p.  197.  (Chasalia  amioorum,  A.  Gray,  in  Froc. 
Am.  Acad.  iv.  p.  43 ;  Psychotria  aaiatica,  Forst.f.  Fl.  Ins,  Austr, 
Frodr.  p.  16,  non  Linn. ;  Petesia  carnea,  Forst.f,  Fl.  Ins.  Austr. 
Frodr.  p.  10,  et  ic.  ined,  in  Mus.  JBrit.,  sed  non  Gaertn.  Fruct.  iii. 
p.  66, 1. 192,  et  ergo  non  Eumachia  carnea,  BQ.  Frodr.  iy.  p.  479.) 
— Forster;  Harvey;  Lister. 

Common  in  the  Fiji  Islands,  and  also  found  in  Samoa. 

This  has  been  confused  with  Fsychotria  Forsteriana,  A.  Gray, 
Proc.  Am.  Acad.  iv.  p.  4Ji  (Fetesia  carnea,  Gaertn.,  Eumachia 
carnea,  DC),  a  native  of  the  Fijis  and  Samoa,  but  hitherto 
not  found  in  the  Tonga  group.  The  two  plants  are  exceedingly 
alike  in  foliage,  though  very  different  in  flower  and  fruit. 
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Psychotria  inBnlonun,  A.  Oraj. — U.S.  JSxph  Erpei. 
Fiji,  Samoa,  and  Society  iBlands. 

Psycliotria  macrocalyx,  A.  Gray. — TT,S.  Exph  Exped. 
Fiji  Islands. 

Geophila  reniformis,  D.  Don. — Lister, 

Fiji  to  the  Society  Islands,  and  through  Malaya  to  India  and 
S.  China ;  also  in  tropical  Africa  and  America. 

C0MPO8ITJB. 

Yemonia  insnlamm,  Benth.  et  Hook.  f.  (Monosis  insularum, 
A»  Gray). — U.S.  Expl.  Eacped. 
Fiji  Islands. 

Erigeron  albidns,  A.  Gray. — Sarvey ;  Liiter^  and  others. 

Fiji  to  the  Marquesas  and  Sandwich  Islands,  though  originally 
from  tropical  America. 

This  is  usually  included  under  E.  honariensis^  Linn.,  which  is 
widely  dispersed  in  tropical  America. 

SiegesbecUa  orientalis,  Linn. — Moseley;  Lister. 
Fiji  to  the  Marquesas  and  Sandwich  Islands,  and  cosmopolitan 
in  warm  countries  and  extending  into  some  temperate  regions. 

Adenostemma  yiacosum,  Forst. — Moseley. 
Fiji  to  the  Marquesas  and  Sandwich  Islands,  and  almost  eyery- 
where  in  warm  countries,  but  probably  native  in  the  Old  World. 

Dichrocepliala  latifolia,  DC. — Cook. 

Fiji,  Society,  and  Marquesas  Islands ;  also  tropical  and  sub- 
tropical Asia  and  Africa. 

Wedelia  biflora,  DC. — MoseUy. 
New  Hebrides,  Fiji,  and  Navigator  Islands. 
A  common  sea-side  plant  in  the  tropical  regions  of  the  Old 
World. 

Wedelia  strigulosa,  Benth.  et  Hook.  f.  (Wollastonia  strigulosa, 
DC). — Home ;  Moseley ;  Lister^  and  others. 

From  New  Caledonia  to  the  Navigator  Islands  and  in  the 
Moluccas. 
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Bidens  pilosa,  Linn. — Farster ;  Motdey ;  Lister. 
Fiji  eastward  to  the  Marquesas  and  Sandwich  Islands,  and 
generally  spread  in  warm  countries. 

Sondras  asper,  Yill. — Forster ;  Barclay. 
Fiji,  Society,  and  Sandwich  Islands.    All  temperate  and  many 
tropical  countries,  wild  or  introduced. 

SoBchns  oleracens,  Linn. — Moseley, 

The  Marquesas  and  Sandwich  Islands.  Distribution  of 
S.  asper. 

QOODINIACEA. 

Scssvola  florilmnda,  A.  Gray. — U.S.  Expl.  Fxped, 
Fiji  Islands. 

Sc8BV0la  Kcenigii,  Yahl,  including  S.  sericea,  Forst. — Cook  ; 
Forster;  Moseley ;  Lister, 

Fiji  and  Uuion  group  eastward  to  the  Low  Archipelago  and 
Sandwich  Islands ;  also  tropical  Asia  and  Australia. 

Campakvlace^. 
Wahlenbergia  gracilis,  A.  DC. — Lister. 
New  Caledonia,  New  Zealand  and  the  Kermadecs,  Australia, 
India,  Eastern  Asia,  and  S.  Africa. 

MTBsnrsjB. 
tf  asa  nemoralis,  DC. — Cook ;  Lister. 

The  Solomon  Islands,  New  Caledonia,  New  Hebrides,  Fiji  and 
Navigator  Islands. 


>  vitiensis.  Seem. — Lister. 
Fiji  Islands. 

Ardisia  Listen,  Stapf,  n.  sjp.— Lister. 
See  description,  p.  214. 

Sapotacks. 
Bassia  amicorum,  A.  G-ray. — Forster;  Nelson ;  Lister. 
Only  recorded  from  the  Tonga  Islands. 

Ximnsops  EanM,  Linn.  (M.  dissecta,  B.  Br.). — Forster. 
In  Polynesia  only  known  irom  the  Tonga  Islands ;  it  occurs 
also  in  tropical  Australia,  Malaya,  and  Burma. 
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iBonandra  Ricliii,  A.  Qt&j.—U.S.  Exph  Exped. 

Seemann  (Fl.  Vit.  p.  150)  Btaten  that  this  may  prove  con- 
specific  with  Mimusops  Kauki^  Linn.  He  also  mentions  that 
there  was  an  undetermined  species  of  this  order  in  the  British 
Museum,  collected  by  Cook. 

Ebsnaoe^. 
Maba  buxifolia,  Pers.— X»«/tfr. 

This  is  the  first  record  from  Polynesia.  Occurs  also  in  North 
Australia,  Malaya,  India,  tropical  Africa,  and  Madagascar. 

Maba  elliptica,  Porst. — Forsier;  Harvey  \  iw^^r,  and  others. 
New  Caledonia,  Fiji,  and  Samoa. 

Oleaoejs. 
Jasminnm  didymnm,  Porst.  f. —  Qr<effe\  Lister. 
New  Caledonia  and  Fiji  eastward  to  the  Society  Islands,  and 
from  Northern  Australia  to  Java. 

Jasminnm  simplicifoliiim,  Porst.  f.  (J.  australe,  Pers.). — 
Forsier ;  Moseley ;  Lister^  and  others. 

New  Hebrides  and  Fiji ;  also  the  east  coast  of  Australia  and 
Norfolk  Island. 

APOOlfNACEJS. 

Melodinos  scandens,  Porst.— Jbr^^^r;  Nelson;  Lister, 
New  Caledonia  and  Fiji. 

Alyxia  bracteolosa,  'Rich.^I^elson ;  U,S.  Expl.  Exped. 
Fiji  and  Samoa  Islands. 

Alyxia  scandens,  Eoem.  et  Schult. — Lister. 
Fiji,  Society,  and  Low  Islands. 

Alyxia  stellata,  Eoem.  et  Schult. — Forster ;  Nelson ;  Moseley  ; 
Lister, 

New  Caledonia,  Fiji  and  Society  Islands,  Malaya  and  tropical 
Asia. 

Cerbera  OdoUam,  Gaertn. — Lesson ;  Moseley, 

Society,  Marquesas^  and  Low  Islands. 

A  sea-side  tree  of  Polynesia,  tropical  Australia,  and  Asia. 

Ochrosia  parviflora,  Hensl. — Nelson ;  Rarvey. 
New  Caledonia  and  Fiji  to  the  Society  Islands ;  it  also  occurs 
in  the  Keeling  Islands,  where  it  was  first  collected  by  Darwin. 
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Yinca  rosea,  Jjmn.-r-Lister. 

Samoa  and  Sandwich  Islands.  Supposed  to  be  a  native  of 
tropical  America ;  but  it  is  now  so  firmly  established  in  manj 
parts  of  the  Old  World  as  to  have  all  the  appearance  of  being 
indigenous. 

Tabenissmontana  orientalis,  E.  Br. — NeUon ;  Lister, 
New  Hebrides,  Fiji,  Loyalty,  and  Society  Islands ;  also  eastern 
Australia  and  the  Philippines. 

ASCLEPIADACEJE. 

Asclepias  cnrassavica,  Jjmn.—Mo8eley  \  Lister., 
Society,  Marquesas,  and  Sandwich  Islands ;   a  native  of  the 
"West  Indies,  now  spread  all  over  the  tropics. 

Hoya  anstralis,  E.  Br.  (H.  bicarinata,  A.  Gray). --U.S.  Expl. 
Sxped, ;  Lister. 

JSTew  Hebrides,  Fiji,  and  Navigator  Islands,  and  Eastern 
Australia. 

LOOANIACEJB. 

Oeniostoma  crassifolium,  Benth.—Zi^/^r. 
Previously  only  known  at  Kew  from  the  Philippines. 

Oeniostoma  mpestre,  Forst. — Nelson  ;  Barclay ;  Grafe, 
New  Caledonia  eastward  to  the  Society  Islands. 

Fagrssa  Berteriana,  A .  Gr&j.-^Moseley  ;  Lister. 
New  Caledonia  eastward  to  the  Marquesas  Islands. 

BOBA&INEA. 


Cordia  aspera,  Forst. — Forster ;  Nelson. 
Fiji  and  Navigator  Islands. 


Cordia  snbcordata.  Lam. — Barclay^;  Harvey ;  Macrae, 
From  the  Fiji  and  the  Union  group  to  the  Marquesas  and 
Sandwich  Islands,  coast  of  tropical  Australia,  Malaja,  Islands  of 
the  Indian  Ocean,  westward  to  the  east  coast  of  Africa.     In 
India  it  is  commonly  planted  aud  perhaps  nowhere  really  wild. 

Tonmefortia  argentea,  Linn.  f. — Forster ;  Lister. 

Fiji  and  Union  group,  eastward  to  the  Society  and  Low- 
Islands,  and  on  nearly  all  coasts,  insular  and  continental,  of  the 
Indian  and  Pacific  Oceans,  at  least  in  the  warmer  parts. 
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CONVOLTTJLACRfi. 

Ipomcea  biloba,  Forsk.  (I.  Pes-caprae,  Both). — Moseley;  Lister, 
and  others. 

Fiji  to  the  Marquesas  and  Sandwich  Islands,  and  almost  every- 
where on  sandy  coasts  in  tropical  and  subtropical  regions. 

IpomcBa  Bona-noz,  Linn.  (Calonyction  speciosum,  Choisy). — 
Nelson ;  Moseley. 

Fiji  to  the  Society  and  Sandwich  Islands.  Now  widely  dis- 
persed in  tropical  countries,  often  planted ;  hut  supposed  to  be 
a  native  of  tropical  America. 

Ipomcea  coScinea,  Linn. — Moseley ;  Lister. 
Also  introduced  into  the  Sandwich  Islands.     Cultivated  and 
quasi-wild  throughout  India.    Introduced  from  tropical  America. 

Ipomcea  congesta,  B.  Br.  (Pharbitis  insularis,  Choisy ;  I.  in- 
sularis,  ^^0tfi.)* — Nelson  \  Mathews;  Moseley. 

New  Hebrides;  Fiji  and  Sandwich  Islands.  Also  on  the 
east  coast  of  Australia^  Norfolk  and  the  Marianne  Islands. 

Ipomcea  denticnlata,  Choisy. — Barclay ;  Mathews ;  Moseley. 
New  Hebrides,  Fiji  and  Society  Islands,  Australia,  Malaya, 
India,  and  the  Seychelles. 

Ipomoea  martimcensiB,  6.  F.  W.  Mey.  (I.  uniflora,  Boem.  et 
Schult.) . — Lister. 

Fiji ;  and  widely  dispersed  in  tropical  Asia,  Africa,  America, 
and  Australia. 

Ipomcea  peltata,  Choisy. — Lister. 

Fiji  and  Society  Islands,  East  Australia,  Malaya,  and  Mas- 
carene  Islands. 

Ipomcea  Tnrpethum,  B.  Br. — Forster ;  Nelson ;  Mathews. 

Fiji,  Samoa,  and  Society  Islands,  and  North  Australia  through 
Malaya  and  the  islands  of  the  Indian  Ocean  to  the  Himalayas 
and  Formosa. 

SoLAKACKfi. 

Solanum  amicomm,  Benth. — Forster ;  Nelson,  and  others. 
Confined  to  the  Tonga  Islands. 

Solanum  Uporo,  Dun.  (S.  anthropophagorum.  Seem. ;  S.  viride, 
Soland.  non  B.  Br.). — Barclay ;  Lister. 

New  Caledonia,  Fiji,  Samoa,  and  Society  Islands. 
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Solamun  Forsteri,  Seem. — Barclay, 
Easter  Island  and  Tahiti. 

Solannm  oleracenm,  Dunal.— Cbr^wW^A^. 
Fiji,  Union,  Samoa,  and  Sandwich  Islands. 
This  is  now  generally  regarded  as  a  variety  of  the  cosmopolitan 
8.  nigrum^  Lino. 

Solannm  iriride,  E.  'BT.—Nehon, 
Society  and  Marquesas  Islands. 
Physalis  pernviana,  Linn. — Moseley. 
Society,  Marquesas,  and  Sandwich  Islands. 
Indigenous  in  tropical  America;  extensively  cultivated  in  the 
Old  World,  and  widely  colonized. 

Capsicum  frntescens,  Linn. — Mogeley ;  LiBter, 
Prohably  indigenous  only  in  America;   now  cultivated  and 
naturalized  in  most  other  warm  countries. 

Gesneeaoks. 
Cyrtaadra  Idsteri,  Hemsl.,  n.  sp.— i»«^«r. 
Por  description  see  forward,  p.  213. 

AOAinCHACEJE. 

Hemigraphis  reptans,  T.  Andi.—Moseley. 

New  Caledonia,  New  Hebrides,  and  Admiralty  Islands. 

Eranthemum  insulamm,  A,  Qmj.-^  Harvey. 
Piji  Islands. 

Graptophyllum  Siphonostena,  F.  von  MueU.— Zwf^jr. 

Fiji  Islands. 

For  description  of  this  species  see  forward,  p.  214. 

Veebenace-b. 
Prenma  taitenriB,  Schau.— ZTart^^y ;  Lister. 
Admiralty,  EUice,  and  Fiji,  eastward  to  the  Marquesas  Islands. 
Titex  trifolia,  lAxm.—Forgter  ;  Moseley. 
Fiji,  Marquesas,  and  Sandwich  Islands,  and  a  common  sea-side 
shrub  in  the  tropics  of  the  Old  World. 

Clerodendron  amicorum,  Seem.  (Faradaya  amicorum,  Seem.).— 
Banks  ^  Solander ;  Barclay;  Harvey;  Lister. 
Navigator  Islands  only. 
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Clerodendron  inerme,  B.  Br. — Mafhem ;  Harvey ;  Moseley ; 
Lister, 

New  Caledpnia,  Fiji  and  Navigator  Islands,  and  a  common 
sea-side  shrub  in  tropical  Asia  and  Australia. 

Labiate. 

Ocimnm  Basilicnm,  Linn. — Home ;  Lister, 

Fiji,  Society,  Marquesas,  and  SaDdwich  Islands,  introduced. 
Widely  diffused  in  tropical  Asia  and  Africa,  and  commonly 
cultivated.  ^ 

Ocimnm  gratissimnm,  Linn. — Moseley.    (Introduced.) 

Java,  India,  tropical  Africa  and  America ;  commonly  cultivated. 

Lencas  flacdda,  E.  Br.  (includiug  X.  decemdentata,  Sm.). — 
Lister, 

Fiji,  Society,  and  Marquesas  Islands,  and  Eastern  Australia, 
Malaya,  India.    Colonized  in  the  West  Indies. 

Tencrinm  inflatnm,  Sw. — Forster;  Barclay;  Orafe,  and 
others. 

New  Caledouia,  New  Hebrides,  and  Fiji,  and  widely  dispersed 
in  tropical  and  subtropical  America  and  the  West  Indies.  Also 
in  the  Galapagos. 

NrCTAGiyEJE. 

Pisonia  inermis,  Forat^Harvey ;  Lister. 

Throughout  Polynesia,  from  Fiji  to  the  Low  Archipelago  and 
Sandwich  Islands.    Also  North-east  Australia. 

The  Polynesian  and  Australian  species  of  Pisonia  have  been 
so  variously  limited  by  different  authors,  that  it  is  difficult  to 
understand  them,  except  on  the  assumption  that  there  is  one 
very  variable  species.  Indeed,  Drake  del  Castillo  (Flore  de  la 
Polyn^sie  Fran§aise,  p.  157)  unites  them  all,  except  P.  aculeata, 
Linn.,  under  the  name  of  P.  umhellifera,  Seem.  (Ceodes  umbel- 
Vfera,  Forst.),  and  doubtless  the  only  alternative  is  to  make 
several,  or  even  many,  critical  species. 

AMA.BAKTACE2E. 

Amarantns  candatns,  Linn.  (Euzolus  caudatus,  Jlf(7^.). — Cook. 
Fiji,  Society,  and  Sandwich  Islands  ;  and  widely  dispersed  in 
the  warmer  parts  of  Asia ;  also  occurring  in  tropical  Africa. 
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Amarantns  panicalatiis,  Linn. — Barclay. 
Fiji,  cultiyated  or  an  escape  in  East  and  West  Asia  and  Africa. 
A  common  weed  in  the  warm  countries  of  the  Old  World. 

Achyranthes  aspera,  Linn. — Barclay;  Moseley;  Litter, 
Fiji  and  Society  Islands,  and  generally  diffused  in  Eastern 
Australia,  tropical  and  subtropical  Asia,  Africa,  and  America. 

Cyathula  prostrata,  Blume. — Barclay. 

New  Hebrides  and  Solomon  Islands  to  Tahiti  and  the  Mar- 
quesas ;  and  widely  spread  in  tropical  Asia  and  East  Africa. 

Oomphrena  globosa,  Linn. — Barclay. 

Probably  a  native  of  America,  now  naturalized  in  nearly  all 
hot  countries. 

CnsNOPoniACE^. 

Salsola  Eali,  Linn. — Moseley. 

Very  widely  diffused  ia  temperate  and  subtropical  regions, 
both  in  America  and  in  the  Old  World,  where  the  soil  is  im- 
pregnated with  salt. 

Phttolaccacejb. 

Sivina  hnmilis,  Linn.  (B.  IsBvis,  Linn.). — Lister, 
Exceedingly  common  in  tropical  and  subtropical   America, 

and  naturalized  in  many  parts  of  the  Old  World,  including 

Polynesia. 

POLTGONACEJE. 

Polygonum  glabmin,  Willd. — Lister. 

Fiji,  Society,  and  Sandwich  Islands;  also  tropical  Asia, 
Africa,  and  America. 

PlPERACE-E. 

Piper  latifolium,  Forst.  {.^Forster;  Moseley. 

New  Hebrides,  Fiji  and  Society  Islands ;  also  from  Timor. 

Piper  MacgiUivrayi,  C.  BC.—^^elson;  Barclay;  Moseley; 
Lister,  and  others. 

Fiji  and  Society  Islands,  common. 

Piper  methysticum,  Forst.  f . — Some ;  Lister. 
Cultivated  and  spontaneous  in  Fiji,  Society,  Marquesas,  and 
Sandwich  Islands. 
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Peperomia  leptostachya,  Hook,  et  Arn. — LisUr. 
Society,  Marquesas,  and  Sandwich  Islands ;  also   North-east 
Australia. 

Mtbisticaoea. 

Mjrristica  liyparg3rr»a,  A.  Gray. — U.S.  Expl,  Expei. ;  Litter. 
Navigator  Islands. 

Myristica  inutilis,  Bich. — TT,8.  Expl.  Exped. 
Navigator  Islands. 

MOKIMIAOEJS. 

Hedycarya  f  altemifolia,  Hemsl.,  n.  sp. — LUter. 

Confined  to  the  Tonga  Islands.  Better  specimens  are  required. 

For  description  see  forward,  p.  216. 

Hedycarya  dorstenioides,  A.  Gray. — LUter, 

Fiji  and  Navigator  Islands ;  apparently  very  common. 

LAUBnrEJS. 

Cassytha  flliformis,  JAxm.—LiBter, 

Fiji,  Union,  and  Phcenix,  eastward  to  the  Society,  Low,  and 
Sandwich  Islands,  and  very  widely  dififused,  chiefly  in  maritime 
districts,  in  tropical  Asia,  Africa,  America,  and  Australia. 

Hemandia  Moerenhoatiana,  GuiU. — Moseley ;  Lister, 
Sodety  Islands. 

Hemandia  peltata,  Meissn. — Home. 

Fiji,  Union,  Society,  and  Marquesas  Islands ;  also  in  North 
Australia,  tropical  Asia,  East  Africa,  and  Madagascar. 

THTHELJiACKB. 

Wikstroemia  rotondifolia,  Decne. — Nelson;  Harvey;  Lister. 
Confined  to  the  Tonga  Islands. 

Leucosmia  acuminata,  A.  Gray  (Drimyspermum  acuminatum, 
Seem,). — Forster;  Nelson;  Lister, 
Fiji  and  Navigator  Islands. 

Leucosmia   Bumettiana,   Benth.    (Drimyspermum    Bumet- 
tianum,  Seem,). — Harvey  ;  Lister, 
Fiji  and  Navigator  Islands. 
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LOBANTHACE^. 

Loranthos  msalamm,  A.  Qraj.— UJS.  JSapl.  JSkped. ;  Mo9eley ; 
LUter. 
Fiji,  Samoa^  and  Society  Islands. 

EUPUOBBIACE^. 

Euphorbia  AtotO,  ror8t.—a>o^ ;  Forstsr;  Lister. 

New  Caledonia  and  Fiji  eastward  to  the  Marquesas  and 
Sandwich  Islands.  A  sea-side  shrubby  species,  also  inhabiting 
the  coasts  of  North  Australia,  Malaya,  and  India^ 

Euphorbia  obliqua,  Endl.— J?br«^^. 
Norfolk  Island. 

Euphorbia  pilulifera,  Linn. — Mbseley ;  Oartwright. 
Fiji,  Society,  Marquesas,  and  Sandwich  Islands.    Now  gen- 
erally diffused  in  warm  regions  of  both  hemispheres. 

.  Euphorbia  Sparmannii,  Boiss.— Xm^^. 
Pitcaim  and  Elizabeth  Islands  and  New  South  Wales.    Thi» 
is  similar  to  some  of  the  other  species  and  probably  occurs  in 
intermediate  localities. 

Fhyllanthus  Oaudichandii,  Mu«ll»  Arg.—U.  /SI  Uapl.  Exped. 
Samoa  and  Marianne  Islands. 

FhyllanthuB  ramiflorus,  Muell*  Arg.—Cook ;  LUier. 
New  Hebrides  and  Fiji  eastward  to  the  Society  and  Marquesas 
Islands. 

Phyllanthus simplex,  Betz. — Cooh\  Barclays  Lister. 
New  Caledonia  and  Fiji,  Samoa    and  Society  Islands,  and 
Australia,  Malaya,  India,  China,  and  Mongolia. 

Codisum  variegatnm,  Blume  (C.  moluccanum,  Decne,). — Lister 
New  Hebrides  and  Solomon  Islands  to  Fiji  and  Navigator 
Islands,  and  in  the  Moluccas ;  cultivated  in  many  countries. 

This  is  an  exceedingly  variable  plant  in  its  foliage.  Seemann 
(Fl.  Yit.  p.  231)  states  that  it  forms  underwood  in  the  larger 
islands  of  the  Fiji  group,  where  it  was,  even  in  his  time, 
commonly  cultivated  by  the  natives  for  ornamental  purposes. 
A  great  many  varieties  were  cultivated,  each  having  a  dis- 
tinguishing name.  Hillebrand  (Fl.  Haw.  p.  393)  mentions  it  as 
a  cultivated  plant  only  in  the  Sandwich  Islands.  Drake  del 
Castillo  does  not  mention  it,  and  I  find  no  Tahitian  specimens. 

LINN.  JOTJBN. — BOTANY,  VOL.  XXI.  O 
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BiBchofia  jayanica,  Blume. — Sart>ey. 

New  Caledonia  eastward  to  the  Spciety  Islands  ;  also  Malaya 
and  India. 

BiBchofia  leptopoda,  Muell.  Arg.  (ex  descr.)* — Mbseley. 
Samoa. 

Alenrites  molnccana,  Willd.  (including  A.  triloba,  Forst.). — 
Forgter;  Barclay;  Moseley  \  Cartwright;  Lister. 

Generally  spread  in  Polynesia ;  also  North-eastern  Australia, 
Malaya,  and  India.  It  is  now  naturalized  in  most  other  tropical 
countries. 

Acalypha  graudis,  Benth.— JQTom^ ;  Rombron, 
New  Hebrides  to    the  Navigator  Islands   and  the  Malay 
Archipelago. 

Acalypha  insulana,  Muell.  Arg. — Moseley. 
Fiji  and  Navigator  Islands. 

Hacarai^^a  Harveyana,  Muell.  Arg. — Harvey ;  Moseley ;  Cart- 
Wright ;  Lister. 

Fiji,  Navigator,  and  Society  Islands. 

Macaranga  Seemannii,  Muell.  ktg.—Cooh, 
Fiji  Islands. 

Bicinus  communiB,  Linn. — Moseley, 

Cultivated  and  subspontaneous  in  the  Fiji,  Society,  Marquesas, 
and  Sandwich  Islands,  and  very  generally  spread  in  tropical  and 
subtropical  regions.  It  is  uncertain  where  it  is  really  indigenous  ; 
but  Africa  is  regarded  as  its  native  home. 

HomalanthuB  pedicellatus,  Bentb.  (K.  nutans,  Benth,  et 
Hook,  f, ;  Carumbium  pedicellatum,  Miq. ;  C.  nutans,  Muell. 
Arg.). —  Forster ;  Barclay ;  Lister,  and  others. 

New  Caledonia,  New  Hebrides,  Fiji,  and  Society  Islands. 

ExcoDcaria  AgaUocha,  Linn. — Cook;  Home. 
New  Caledonia  and  Fiji  Islands,   North-eastern  Australia, 
Malay  Archipelago,  and  the  coasts  of  tropical  India. 

Ubtioicea. 

Celtis  padfica,  Planch. — Cook. 

Only  recorded  from  the  Marquesas  and  Tonga  Islands. 
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Trema  ambdnensiSy  Blume.—Ghafe, 

Fiji  and  Sandwich  Islands,  and  widely  spread  from  North  and 
East  Australia,  through  Malaya,  northward  to  South  China  and 
India. 

Trema  discolor,  Benth.  et  Hook.  f.  (Sponia  discolor,  Decne,).-^ 
Moseley, 
Society  Islands. 

Broussonetia  papsrrifera,  Yent. — Home. 
Fiji,  Society,  Marquesas,  and  Sandwich  Islands,  New  Zealand, 
Malaya^  India,  and  Formosa ;  but  often  cultivated. 

Ficns  aspera,  Forst.  f . — Moseley. 

New  Hebrides,  Fiji  Islands,  and  East  Australia. 

Picns  proliza,  Forst.  f.  (P.  Forsteriana,  EndL). — Forster. 
New    Caledonia,    New   Hebrides,  Society,    and    Marquesas 
Islands. 

Ficus  scabra,  Forst.  f.—ffome. 
New  Hebrides  and  Fiji  Islands. 

Ficns  Storckii,  Seem. — Barclay. 

Fiji  Islands.     Known  only  from  Kadavu. 

Ficns  tinctoria,  Forst.  i.^Home ;  Lister. 
Fiji,  Samoa,  and  Society  Islands. 

Antiaris  Bennettii,  Seem. — Rome. 

Fiji,  and  Tucopia  Island,  near  the  New  Hebrides. 

Flenrya  interrupta,  Gaudich. — Cook ;  Moseley. 

From  the  Solomon  Islands  and  New  Hebrides  to  the  Marquesas 
and  Sandwich  Islands;  also  North-eastern  Australia  through 
Malaya  to  China  and  India,  and  in  Eastern  Africa. 

Laportea  Haryeyi,  Seem. — Lister. 
Fiji  Islands. 

Elatostemma  sesquifoUum,  Hassk.  (Frocris  integrifolia,  J). 
Don^  non  Hook,  et  Am.). — Lister. 
India  and  Malaya. 

Piptnms  argenteuB,  Wedd.  (P.  propiuquus,  Wedd.). — Forster ; 
Lister. 

New  Hebrides  eastward  to  the  Society  and  Marquesas  Islands, 
and  in  North-eastern  Australia  and  the  Malay  Archipelago. 
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Piptnnu  YelntmuB,  Wedd.  (Sponia  yelutina,  Planch. ;  P.  inca- 
nup,  Wedd,). — Cook ;  Qrc^e. 

From  the  New  Hebrides  and  the  EUice  group  to  the  Marquesas ; 
also  in  the  Malay  Archipelago  and  the  Nicobar  Islands. 

[There  is  a  specimen  of  JBcehmeria  platyphylla^  D.  Don,  in  the 
Kew  Herbarium  labelled  '*  Tongatabou  and  Tahiti/'  but  it  was 
probably  from  the  latter  island.] 

CASITABIin&A. 

Casuarina  equisetifolia,  Forst. — Some ;  Caritoright. 

Fiji,  Society,  and  Marquesas  Islands,  and  generally  spread  in 
the  coast-regions  of  tropical  Asia,  Africa,  and  Australia.  It  is 
naturalized  in  tropical  America. 

Htdbochxbidks. 

Halophila  ovata,  Gaudich.  (H.  ovalis,  Hooh.  /.). — Home ; 
Moseley, 

In  the  sea :  Fiji  and  Navigator  Islands,  and  widely  spread  in 
the  Indian  and  Pacific  Oceans. 

Obohibks. 

Dendrobium  macranthum,  A.  Bich.--Li$ter. 
Solomon  Islands,  New  Guinea,  and  Java. 

Spathoglottis  pacifica,  Seichb.  i,--Orc^e\  Litter. 
Fiji,  Samoai,  and  the  Society  Islands. 

Corymbis  yeratrifolia,  Eeichb.  f — Moseley. 
Fiji  and  Samoa  Islands,  North  Australia,  through  Malaya  to 
the  Philippines  and  India. 

SCITAMINKS. 

Canna  indica,  Linn. — Barclay ;  Litter. 

Fiji,  Samoa,  and  Sandwich  Islands,  Malaya,  India,  and  Tropical 
America. 

Hillebrand  (Fl.  Haw.  p.  435)  states  that  this  plant  is  now 
spread  all  over  the  islands,  but  he  suspected  that  it  was  intro- 
duced soon  after  the  discovery  of  the  islands,  yet  it  has  a  native 
name. 

AlIABYLLrDKS. 

Crinum  pedunculatum,  B.  Br.  (C.  taitense,  Med.), — Lieter. 
New  Caledonia,  Fiji,  Eastern  Australia,  and  Malaya. 
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Taocacejb. 

Tacca  pinnatifida,  Forst. — Moseley. 

Eiji  to  the  Marquesas  and  Sandwich  Islands,  and  widely  diffused 
in  maritime  districts  of  tropical  Asia  and  A£rica,  as  well  as  on 
the  coast  of  North-eastern  Australia. 

DiOSCOBEAOEJB. 

Dioscorea  alata,  Linn. — Cook, 

Piji,  Society,  and  Marquesas  Islands,  also  Malaya  and  tropical 
India,  though  perhaps  not  indigenous  in  the  last-named  country. 

Dioscorea  sativa,  Linn. — Cook. 

Eiji  eastward  to  the  Marquesas  and  Sandwich  Islands,  North- 
eastern Australia,  through  Malaya  to  India  and  Africa. 

LiLIAOEiS. 

Cordyline  terminalis,  Kunth. — Moseley ;  Lister. 
Eiji,  Society,  Marquesas,  and  Sandwich  Islands,  and  generally 
spread  over  tropical  Asia  and  North-eastern  Australia. 

Dianella  ensifolia,  Bed. — Lister. 

New  Caledonia,  Eiji  and  Sandwich  Islands,  Australia,  tropical 
Asia,  and  the  Mascarene  Islands. 

Dianella  intermedia,  Endl. — Nelson. 

Eiji  and  Society  Islands,  also  New  Zealand  and  Norfolk  Islands. 
The  synonymy  of  these  two  species  is  variously  quoted  by 
different  authors* 

C0MMELINACEL£. 

Commelina  nudiflora,  Linn.  (C.  pacifica,  VahT). — Forsfer; 
Nelson;  Barclay. 

Eiji  and  Sand?rich  Islands,  and  generally  diffused  in  warm 
countries. 

Palm^. 

Pritcliardia  pacifica,  Seem,  et  H.  Wendl.—  TI.S,  Expl,  Exped. ; 
Lister. 

Eiji,  Samoa,  and  Marquesas  Islands. 

Cocofl  nucifera,  Linn. — Lister. 

Throughout  tropical  Polynesia  and  almost  all  littoral  regions 
within  the  tropics.  The  cocoanut  has  long  been  cultivated  in 
the  most  distant  parts  of  the  world,  and  it  is  uncertain  how  much 
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of  its  present  geographical  range  is  due  to  the  direct  agency  of 
man  and  whore  it  spread  from. 

PAin>A]fSJI. 

Pandanus  odoratiBsimns,  Linn.  f.  (P.  yerus,  Bumph.). — Cook. 

riji,  Society,  and  Sandwich  Islands,  North  Australia,  and 
tropical  Asia. 

Aboidsjb. 

Baphidophora  pertusa,  Schott,  yar.  Yitensis,  En^l  (Scindapsus 
Forsteri,  £ndL ;  Epipremnum  mirabile,  Sckott), — Liiier, 

New  Hebrides,  Fiji,  and  Society  Islands. 

The  typical  form  is  found  in  Eastern  Australia,  Malaya,  and 
India. 

Naiad  ACEJs  •. 

Halodule  aostralifl,  Miq. — Moteley. 

Marianne  Islands,  New  Caledonia,  and  the  Pijis ;  also  Malaya, 
India,  Mascarene  Islands,  North  Africa,  Bed  Sea,  and  the 
Mediterranean. 

Ctpeeacilb.     [By  C.  B.  Clarke,  P.B.S.] 

MariscuB  albescens,  Gaudich.  (Cyperus  stuppeus,  Fortt*  f, ; 
C.  pennatus,  Lam.). — D'  Urville ;  Moseley. 

Throughout  Polynesia  abundant;  sparsely  scattered  through 
the  tropics  of  the  Old  World,  from  Guinea  to  the  Sandwich 
Islands. 

MariscnB  albescens,  Gaudich.,  var.  fi.  yentricosa,  C.  B.  Clarke 
(Cyperus  yentricosus,  B,  JBr, ;  C.  caricifolius.  Hook,  et  Am, ; 
C.  tongatabuensis,  JBoeck,), — Some;  Gra^e. 

Australia  and  Sandwich  Islands. 

Mariscus  cyperinus,  Yahl,  var.  /3.  yennsta,  C.  B.  Clarke  (M. 
umbellatus.  Home;  Cyperus  yenustus,  Forst.f*  non  B,  Br,), — 
Jensen, 

Throughout  Polynesia ;  common. 

Mariscus  IsBYlgatas,  Hook,  et  Am.  non  Boem.  et  Schult  (M. 
flayus.  Seem,  non  Vahl ;  Cyperus  Seemannianus,  Boeck. ;  C.  upo- 
luensis,  Boeck,), — Home, 

Fiji  and  Nayigator  Islands ;  plentiful. 

*  Until  this  was  in  type  I  had  overlooked  a  record  of  Cymado  cea  isoetifolia 
Aschers.  (Engl.  Jahrb.  tU.  p.  446),  from  Tonga.  It  inhabits  the  Indian  and 
Paoifio  Oceans. 
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Syllinga  monocephala,  Bottb. — MoHeley ;  Jensen 
AbuQdant  in  Polynesia,  and  a  weed  throughout  the  warmer 
parts  of  the  Old  World. 

Fimbristylis  complanata,  Link  (P.  communis,  Seem.), — Ghrcefe. 
Frequent  in  Polynesia  and  throughout  the  warmer  parts  of  the 
world. 

Fimbristjlis  cymosa,  E.  Br.,  var,  (i.  subcapitata,  C.  B.  Clarke 
(F.  pycnocepbala,  Hillebr.), — Qrttffe, 
New  Caledonia  to  Sandwich  Islands. 

Fimbristylis  dipbylla,  Yahl  (F.  affinis,  Presl;  F.  marquesana^ 
Sieud.). — Some;  Moseley, 
Throughout  Polynesia  and  the  warmer  parts  of  the  world. 

Sderia  depauperata,  Boeck. — Harvey. 
From  New  Caledonia  to  Samoa ;  frequent. 

Scleria  litbosperma,  Sw. — Barclay. 

Common  in  Polynesia  and  throughout  the  warmer  parts  of 
the  world. 

• 
Paspalnm  scrobiculatum,  Linn. — Cook ;  Cariwriyhf. 
New  Hebrides,  Fiji,  Society,  and  Sandwich  Inlands,  and  frequent 
in  tropical  and  subtropical  Australia,  Asia,  and  Africa. 

Panicnm  ambtgnum,  Trin. — U^S.  ExpL  Usped, ;  Harvey; 
Moseley, 

New  Caledonia,  Fiji  and  Navigator  Islands  j  it  is  also  recorded 
from  the  Philippine  Islands. 

Panicnm  pilipes,  Nees. — Barclay;  Moseley. 
Fiji  Islands. 

Panicnm  sangninale,  Linn. — Barclay ;  Home ;  Gartwriyht ; 
and  others. 

New  Hebrides  to  the  Society  Islands  and  Pitcaim  Island,  and 
almost  everywhere  in  tropical  and  subtropical  countries. 

Panicnm  trigonnm,  Betz. — U.S.  Expl.  Exped. 

New  Hebrides  and  the  Fiji  Islands,  Malaya,  and  India. 

OplismenuB  Burmanni,  Beauv. — Lesson ;  Gartwriyht. 
Fiji  Islands  and  tropical  regions  generally. 
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OpUsineniis  composituB,  Eoem.  et  Schult. — Moseley. 
Fiji  to  the  Marquesas,  Sandwich,  and  Gambler  Islands  (Low 
Archipelago)  ;  and  generally  spread  in  warm  countries. 

Cenchms  calyculatus,  Gav.  (C.  anomoplexis,  LabUL). — Home ; 
Moseley, 

New  Caledonia  eastward  to  the  Society,  Sandwich,  and  Pitcaim 
Islands. 

Coix  Lacryma-Jobi,  JAfm.-^Forster ;  Moseley, 
Fiji  and  Society  Islands,  and  now  common  in  the  tropics  of 
hoth  hemispheres.    Probably  introduced  into  the  New  World. 

Erianthns  maximns,  Brongn.   (Eulalia  japooica,  Seem,  non 
2Ww.,  teste  Sachel). — U.8,  Expl,  Uxped. 
Fiji  and  Society  Islands. 

Stenotaphnun  americannm,  Schrank. — Barclay, 

Widely  spread  in  Polynesia,  though  not  cited  by  either  Seemann 

or  Drake  del  Castillo ;  and  widely  spread  on  tropical  sea-shores 

in  both  hemispheres. 

ThxiJarea  sarmentosa,  Pers.  (T.  involuta,  E.  Br.),Sarvey. 

New  Hebrides  and  Fiji  to  the  Society  Islands  and  Low  Archi- 
pelago ;  and  in  the  Mascarene  Islands,  Malay  Archipelago,  and 
North  Australia. 

Andropogon  acicnlatus,  Betz. — Some ;  Cartwright, 

From  New  Caledonia  eastward  to  the  Marquesas,  Low,  and 

Sandwich  Islands,  and  in  Australia,  Malaya,  China,  India,  and 

Mauritius. 

Elensine indica,  Graertn. — Barclay,  Home;  Moseley,  and  others. 

Fiji  to  the  Marquesas  and  Sandwich  Islands,  and  almost  every- 
where in  tropical  and  subtropical  regions,  and  occurring  in  some 
temperate  countries ;  often  existing,  however,  as  a  colonist  only. 

Centotheca  lappacea,  Dew. -—Barclay, 

Fiji  to  the  Society  and  Marquesas  Islands,  on  the  eastern  coast 
of  North  Australia,  and  generally  spread  over  tropical  Asia  and 
Africa. 
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GTMNOSPERMKS:, 

COHIFEBA. 

PodocarpuB  elata,  B.  Br.Sarvey ;  Litter. 
East  Australia,  from  Bockingham  Bay,  southward  to  the 
Macquarrie  river. 

CtOADACEiB. 

Cycas  circinalis,  Linn. — Lister. 

Solomon  Islands,  New  Caledonia,  New  Britain,  Fiji,  North 
Australia,  Malaya,  India,  eastern  tropical  Africa,  and  the  Masca- 
rene  Islands. 

With  a  numerous  series  of  specimens,  both  wild  and  cultivated, 
before  us,  Mr.  W.  T.  Thiselton  Dyer  and  I  find  it  impossible  to 
sort  them  satisfactorily  into  the  proposed  species :  C  circinalis^ 
L.,  C,  Bumphii^  Miq.,  and  C.  celebica,  Miq.,  to  say  nothing  of  the 
half-a-dozen  or  more  other  forms  which  have  been  described  as 
such ;  but  it  would^  perhaps,  be  premature  to  unite  them  without 
studying  them  where  they  grow  in  abundance.  Cycas  is  rare  in 
Polynesia  and  unknown  in  the  Society,  Marquesas,  and  Sandwich 
groups,  and  most  abundant  in  the  Malay  Archipelago. 

FiLICKS. 

Oleichenia  dichotoma,  Hook. — Home;  Lister. 
Fiji  to  the  Marquesas  and  Sandwich  Islands,  and  in  tropical 
and  subtropical  regions  generally. 

Alsophila  lunulata,  B.  Br. — Lister. 

New  Hebrides,  Fiji,  and  Navigator  Islands. 

Dayallia  elegans,  Sw. — Lister. 

Society  Islands,  tropical  Australia,  Malaya,  China,  India, 
Madagascar,  and  western  Tropical  Africa. 

Davallia  solida,  Sw. — Home ;  Lister. 

Fiji  and  Society  Islands,  Java,  and  the  Malayan  Peninsula. 

Adiantum  Capillus-YeneriB,  Linn. — Lister. 
Almost  cosmopolitan,  except  in  the  colder  regions. 

Adiantum  diaphanum,  Blume. — Lister. 
New  Caledonia,  Fiji  and  Navigator  Islands,  New  Zealand,  Aus- 
tralia, Malaya,  and  South-east  China. 
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Adiantnm  MBpidtQniiL,  Sw. — NeUon. 

Fiji  and  Society  Islands,  and  widely  spread  in  tropical  regions 
of  the  Old  World. 

Hypolepis  tennifolia,  Bemh. — Moseley ;  LUter. 
New  Hebrides  and  Society  Islands,  New  Zealand,  Australia,  and 
Java. 

Pteris  comans,  Eorst.  f . — Nelson  ;  Lister. 
New  Zealand,  Tasmania,  New  Hebrides,  Fiji,  and  Society 
Islands ;  also  Juan  Fernandez. 

Pteris  ensifonnis,  Burm.  f.  (P.  crenata,  Sw.). — Cook;  Nelson. 
Fiji  and  Navigator  Islands,  and  tropical  Australia  to  India 
and  China. 

Pteris  longilblia,  linn. — Nelson ;  Barclay ;  Home ;  Lister. 
New  Hebrides  and  Fiji,  and  tropical  and  warm  temperate 
regions  all  round  the  world. 

Pteris  marginata,  Bory  (P.  tripartita,  Sto. ;  Litobrochia  tri- 
partita, Fresl), — Lister. 

Fiji  to  Society  Islands ;  and  in  Australia,  Malaya,  India,  west 
tropical  Africa,  Mascarene  Islands,  and  Kaffraria. 

Pteris  qnadriaurita,  Betz. — Nelson ;  Home. 
New  Hebrides,  Fiji,  and  Sandwich  Islands,  and  all  round  the 
world  within  the  tropics  and  a  little  beyond  them. 

Bleclmum  orientale,  Linn. — Home. 

Fiji  and  Society  Islands,  Australia,  India,  and  South  China. 

Asplenium  falcatum.  Lam. — Nelson ;  Home;  Barclay;  Moseley. 
New  Caledonia,  Fiji,  and  Society  Islands,  and  ranging  widely 
in  the  tropical  regions  of  the  Old  World. 

Asplenium  obtusatum,  Forst.  f. — Lister. 
Society,  Marquesas,  and  Sandwich  Islands,  New  Zealand  and 
Australia,  and  extending  to  Peru  and  Chili 

Aspidium  aristatum,  Sw. — Lister. 

Fiji  eastward  to  the  Society  and  Sandwich  Islands,  and  in 
Australia,  Japan,  Ceylon  to  the  Himalayas,  and  in  Natal. 

NephrodiTim  dissectum,  Desr. — Home ;  Lister. 
New  Caledonia  eastward  to  the  Society  Islands,  and  in  South- 
west Australia,  tropical  Asia,  and  Madagascar. 
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Nephroditim  HasiikeaiLiim,  Presl. — NeUon. 

Fiji,  Samoa,  and  Society  Islands,  Malaja,  and  Cejlon. 

Nephrodinm  Hanreyi,  Baker. — Liiter. 
Piji,  Samoa,  and  Society  Islands. 

Nephrodiom  mviBiim,  Carnith. — Some ;  Moteley. 
Common  in  the  Polynesian  islands,  though  not  recorded  from 
the  Sandwich  group. 

Nephrodium  latifolium,  Baker. — Litter. 
Fiji  to  the  Society  Islands. 

Nephrodium  moUe,  Desy.  (N.  nymphale,  Hook,  et  Am,), — 
Nelson  \  Barclay. 

New  Hebrides,  Fiji,  and  Society  Islands,  and  widely  dispersed 
in  tropical  and  subtropical  regions. 

NephroleplB  acuta,  Presl,  var.  (N.  rufescens,  Frest), — 
Moseley;  Lister, 

New  Hebrides,  Fiji,  and  Society  Islands,  and  widely  dispersed 
in  tropical  and  subtropical  regions. 

NephroleplB  ezaltata,  Schott. — Nelson ;  Home;  Lister. 
New  Hebrides  to  the  Marquesas  and  Sandwich  Islands,  and 
widely  dispersed  in  tropical  and  subtropical  regions. 

Polypodium  adnascens,  Sw.  (Niphobolus  adnascens,  Kaulf.).^ 
Nelson;  Home;  Barclay. 

Solomon  and  Fiji  Islands,  and  common  in  the  tropical  regioDs 
of  the  Old  World. 

Polypodium  nigrescens,  Blume. — Veitch, 
Fiji,  Samoa,  and  Society  Islands,  East  Australia,  Malaya,  and 
India. 

Polypodium  Phymatodes,  Linn.— Jomtf ;  Moseley;  Lister. 
Fiji,  Society,  and  Marquesas  Islands,  and  tropical  and  subtropical 
regions  of  the  Old  World. 

Acrosticlium  aureum,  Linn. — Moseley. 

Fiji,  Samoa,  and  Society  Islands,  and  widely  dispersed  in 
tropical  and  subtropical  regions  of  both  hemispheres. 

Schima  dichotoma,  ^w.^Cook;  Lister. 
Fiji  and  Society  Islands,  and  widely  dispersed  in  tropical  and 
subtropical  regions. 
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OphioglOBSum  pendtQnm,  Linn. — Moiehy, 
Fiji,  Society,  and  Sandwich  Islands,  and  over  the  tropical 
regions  of  the  Old  World. 

Ltoopodijlcejb. 

Lycopodiiun  cemnTim,  Linn. — Lister. 

Piji,  Society,  and  Sandwich  Islands,  and  cosmopolitan  in  the 
tropics  of  both  hemispheres  and  extending  beyond  them  to  Japan, 
the  Azores,  Cape  Colony,  New  Zealand,  and  St.  Paul's  Island  in 
the  south  Indian  Ocean. 

Psilotom  triquetnun,  Sw. — Lister. 

Fiji,  Society,  and  Sandwich  Islands,  and  tropical  regions  of  both 
hemispheres,  extending  to  Florida,  Japan,  and  New  Zealand. 

6.  Tabulab  View  of  the  Distribution  of  the  apparently  Indi- 
genous Plants  of  the  Tonga  or  Friendly  Islands. 

This  Table  is  restricted  to  the  plants  concerning  which  there 
is  some  probability  of  their  being  indigenous — that  is  to  say, 
those  which  have  probably  reached  the  islands  without  the  direct 
agency  of  man ;  but  of  course  this  is  a  point  from  which  uncer- 
tainty cannot  be  eliminated.  Thus  limited,  about  50  species 
included  in  the  Enumeration  are  not  repeated  here.  The  list 
itself  is  of  plants  collected  in  one  or  more  of  the  Tonga 
Islands  *.  In  the  first  column  to  tbe  right  of  the  name  the  star 
indicates  whether  the  species  is  found  in  Polynesia  westward  of 
the  Tonga  Islands ;  and  in  the  second  column  an  eastward  ex- 
tension. It  should  be  understood  that  Polynesia  is  here  employed 
in  a  broad  sense,  and  includes  Micronesia  and  Melanesia  of 
geographers.  The  third  column,  Australasia,  includes  Australia, 
New  Zealand,  and  the  contiguous  islands  belonging  to  these 
countries.  Malaya,  in  the  fourth  column,  includes  New  Guinea, 
the  Moluccas,  Malay  archipelago  and  peninsula,  Siam,  and 
Cochin  China.  The  fifth  column  indicates  a  wider  range  in  the 
Old  World,  and  the  sixth  an  extension  to  America  or  the 
New  World. 

*  The  Wallis  Islands,  claimed  by  the  French,  are  here  considered  as  forming 
part  of  the  Tonga  group;  but  yery  few  plants  have  been  collected  in  this 
group. 
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Tonga  TplnTii^a, 


Stephaoia  hernanduefolia    ... 

Oaraamine  sannentoea , 

Melicjtus  ramifloruB    

Xjloema  orbiculatum  

Pittosporom  arboresoens 

„  Braokenridgei.. 

„  rhytidooarpum 

Portulaoa  oleraoea    

„         quadrifida    

Qaroinia  seuiliB 

Calopb^Uum  spectabile   

Sida  microphjlla 

,,     rhombifolia  


,,     Bpinosa 

Urena  lobata 

„      morifolia   

Hibiscus  tiliaceuB 

Thespesia  populnea 

Heritdera  littoralis  

Meloohia  odorata 

Grewia Malloooooa 

„       pruDifolia 

Triumfetta  procumbens  

ElflBOoarpus  casBinioides  

Evodia  nortensis  

Mioromelum  pubeBoens   

Cnnarium  Harveyi. — ^Endemic 

Suriana  maritima 

VaTsea  amioorum. — Endemic  .. 

Dysozylum  Eichii    

Carapa  molacceDfdB 

YillareBia  Bamoense 

Gjmnosporia  YitiensiB 

Colubrina  asiatica 

Alphitonia  exoelsa    

OardioBpenniim  Halicacabum 

AUophjlluB  Oobbe    

Cupania  glauca 

Batonia  falcata 

„      Btipitata 

Fometia  pinnata 

DodoDffia  viscoBa 

Bhus  taitensis  

Spondias  dulcis 

Tepbrofiia  porparea 

Defimodium  poljcarptun 

„  umbellatum......'., 

Uraria  lagopodioidea  , 
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FolynoBia. 
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Malaya. 


ft 
ft 
ft 
ft 
24 
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World. 
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*  West  or  east  of  the  Tonga  iBlands. 
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Tonga  IsUndB. 


Poljnetia. 


Weet      Bast 


AuBtral- 


Malaya. 


Of  wider  range. 


Old 
World. 


New 
World. 


48 

AbruB  preeatoriuB 

Erythrina  indica  

„         OTalifolia 

Mucuna  gisantea 

Pueraria  Tnunbergiana  

Ganayalia  ensiformis    

„         obtusifolia    

Vigna  retuta 

Dolichos  Lablab  , 

Derris  oliginoea    , 

InooarpuB  edulis  , 

Sopbora  tomentosa 

CflMalpinia  Bonduoella 

CTnoiiietra  grandiflora 

fintada  scandenB  

LeacBNia  ForBteri 

Acacia  laurifolia  

SeriantbeB  myriadenia 

Bbizophora  Mangle 

„  mucronata    

Bruguiera  Bheedii   

Terminalia  Catappa 

,,  littoraliB    

Lumnitzera  coccinea    

MetroBideroB  polymorpha   ... 
NelitriB  frutiooBa 

„       Forsteri   

Eugenia  amioorum  

„       oorynocarpa  

„       malaccenBiB    

„       rariflora 

,,        Biobii 

fiarringtonia  Butonica 

Melastoma  denticulatum 

Memec^lon  Harreyi — End. 

PempbiB  aoidula  

Homalium  Titienae  

Diaemma  caerulescena. — End. 

Melotbria  Gh^yana 

Tetra^nia  expansa 

SesuTium  Portulacastrum   ... 

Hjdrocotyle  asiatica    

Panax  miiltijugum   

Meryta  macroph  jUa    

Nauclea  Forateri  

Baduaa  oorymbifera 

Bikkia  grandiflora    , 

Oldenlandia  fotida  , 

„  paniculata   , 

HuflB«ida  frondoBa 

Kandia  oofifeoidea 

Tarenna  aambucina 
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Tonga  iBlands. 


100 

Chtrdenift  taitonas    

Quettarda  Bpeciosa  

Pleotronia  barbata    

„         odorata   

Morinda  oitrifolia 

„       Forsteri ••« 

Psyohoiria  amicorum  

„         insularum  

„         maorooaljx    

Geophila  renifonnis 

yemonia  insularum 

Adenostemma  yiscosum  

Diobrooepbala  lacif olia    

Wedelia  oiflora 

f,       strieulosa  

SoaBTola  floribunda  

„      Kcenigii  

Wablenbergia  graoilia 

MflBM  nemor  ilia    

,.    yitienais  

Arditia  Listen. — ^Endemic  ... 
Basfda  amioorum. — Endemic  ... 

Mimnsops  Kauki 

Maba  buxifolia 

,,     elliptica  

Jasminum  didjmum 

,,         simplicifolium    ... 

Melodinns  scandens 

Alyxia  braoteolosa    

„     soandens 

„      itellato  

Oerbera  Odollam 

Ocbrosia  parriflora 

TabemflBmontana  orientalis 

Hoja  australis 

Qeniostoma  orassifolium 

,,         rupesUre    

Ftagrtta  B«>rtenana  

Cordiaaspera    

,,      suboordata    

Toumefortia  argentea 

IpomoBa  biloba 

tt       oongeeta 

„       denticulata 

„       peltata    

,t       Turpetbum    

,,       martinioensis 

Solanum  amioorum. — Endemic. 

„       Uporo    

„       Forsteri 

„       oleraceum 

„        Tiride 

152 


Polynesia. 
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* 
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Austral - 


East 
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Malaya. 
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Of  wider  range. 
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World. 
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World. 
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Tonga  lalanda. 

Polynesia. 

Austral- 
asia. 

Malaya. 

Of  wider  range. 
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World. 
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Oyrtandra  Listen. — Endemic... 
Hemiffraphis  reptans 
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67 

* 
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# 
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* 

84 

25 

♦ 
31 

GraptophjUam  Siphonostena ... 
Premna  taitensia  

Vitex  trifolia 

Olerodendron  amioorum 

If           inerme  

Leuoas  flacoida 

Teuoriiim  inflatum   

Pisonia  inermis •••«..... 

Crathula  Droetrata  

Achyranthes  aspera 

S^lonlaTT^li    

PolTffonarn  elabrum    

Piper  latifohum    

1,     MaogilliTravi 

••     methvfltiourn  

Peperomia  leptostaohya  

Myriftica  hTuanrvraBa 

^T^^^i^!!Ts:::.z... 

Hedycarya  altemifolia.— -End. 
,,         dorstenioidee 

Oaseytha  filiform  is   

Hemandia  Moerenhoutiana     . . . 
„         peltata    

Wikstroemia  rotundifolia.— End. 
Leuoosmia  acuminata 

„        Bumettiana  

Loranthiis  insulanim  

Eiinhorbia  Atoto 

„        obliqua  

nilulifera    

,         Sparmannii    

Phyllanthus  Gaudichaudii  

„          ramiflorus    

simnlex    

Biflchofla  layanioa 

CodiflBam  Yarieffatum  

Aleurites  molucoana •■... 

Acalvoha  inrandis 

msulana 

'M'A/M.nurKm.  fTniTeTana 

Seemanni  

Homalanthus  pedioefllatus  

Excfsearia  Aeallooha   

Celtis  pacifica    

Trema  amboinensifl 

„     discolor 

Drmiflgonetia  T>aDYnf6ira  

Ficus  aspera 

204 
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Tonga  Ifllands. 

Polynesia. 

Austral- 
asia. 

Malaya. 

Of  wider  range. 

West. 

Bist 

Old 
World. 

New 
World. 
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* 
42 

II     Bcabra 

„     Stordrii    

„     tinotoria  

Antiaria  Bennettii 

Meurya  interrupta  

Laportea  Harveyi 

Slatostemma  sesquifolium 

Pipturufl  arffenteus  

„        yelutinua  

CaBuarina  eqaifletlfolia 

Halophila  oTata   

Dendrobiuin  maoraiithum   

Spathofl^ttia  pacifioa  

Cforymbig  veratpifolia  

Oazmaindica 

Orinum  pedunculatom 

Taooa  pmnatifida 

OordyUne  terminalis    

Bianella  enaifolia 

,t       intermedia 

Oommelina  nudiflora  

Pritchardia  paoifica 

OocoB  nudfera  

PandanuB  odoratiasimus 

Eaphidophora  pertu«a»     1 

tfor.  vifciensii.                 / 

Halodule  australiB    

Marisoofl  albesoens  

M        oyperinuB 

„         UBTigatUB  

EyUin^  monocephala 

Funbrutylis  oomplanata 

tt          cymoaa    ,,, 

diphylla 

Sderia  depauperata 

„      litDoaperma  

Paspalum  scrobiculatum 

Pamcum  ambiguam 

.,        pilipes   

„        sanguinale 

„        trigonum  

OpIismenuB  Burmanni     

„          compoeitoi   

Oenchros  caljcuUUiua   

Steuotaphrum  americanum 

Thuarea  sarmentoaa     

Coil  Lacryma  Jobi 

£rianthufl  maximus .. 

Andropoffon  adoulatuB    

Eleusine  mdioa 

Oentotheoa  lappaoea    

?66 
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ToDga  Islands. 


256 

Podocarpus  elata 

Cycas  ciroinaUs     

Gleichenia  dichotoma  

Alsophila  lunulata   

Dayallia  elemns   

„       solida 

Adiantum  Capillus-Teneris . 

I,        diapbanum 

„        hispidulum 

Hypolepis  ten  uifolia    

Ptaris  comans   

„      ensiformis  

,,     loDgifolia    , 

tt     mareinata  

„      quaoriaurita  

Bleohnum  orientale 

AspleDium  falcatum     

„         obtusatum 

Aspidium  aristatum     

Nepbrodium  dissectum    

„  Henlueanam  .. 

„  Harreyi  

„  inTisuin   

M  latifolium    

„  molle  

Nephrolepis  acuta 

,,  ezaltata    

Polypodium  adnasoens    

„         nigreecens    

,,  Pbymatodes    ... 

Acrosticbum  aureum    

Scbizaea  dicbotoina  

Ophioglossum  pendulum 

Lyoopodium  oemuum 

Psilotum  triquetrum    


Totals  290 


Polynesia. 


West. 


214 

* 
* 


i^East. 


189 


Austral- 
asia. 


110 

ft 


Of  wider  range. 


Malaya. 


136 


* 
# 

# 


246 


Old        New 
World.  World. 


114 


42 


220 


138 


162 


141 


55 


6.  Summary  of  the  preceding  Tahle. 
This  table  has  been  drawn  up  since  the  paper  was  read,  and 
supplements,  and  in  some  particulars  repeats,  the  « Introductory 
xiODe* 

The  most  striking  features  are,  first,  the  large  number  of 
species  of  very  wide  range,  and,  secondly,  the  large  number  of 
purely  Polynesian  species ;  and  the  proportion  of  the  latter  might 
have  been  made  to  appear  even  larger  by  eliminating  a  number 
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of  other  species  of  wide  range  which  very  probably  owe  their 
presence  to  human  agency,  direct  or  indirect.  Out  of  a  total  of 
290  species,  105,  or  more  than  a  third,  are  confined  to  Polynesia ; 
and  on  examination  it  will  be  found  that  a  large  number  of  these 
species  are  peculiar  to  the  Fiji,  Navigator,  and  Tonga  groups 
of  islands,  fewer  extending  eastward  to  the  Society  Islands,  or 
westward  to  the  New  Hebrides.  Considering  the  area  and 
elevation  of  the  islands  and  the  extent  of  cultivation  in  bygone 
times,  the  number  of  indigenous  vascular  plants  still  existing 
is  considerable;  and,  as  in  most  insular  floras,  the  number 
of  natural  orders  and  genera  represented  is  large  in  proportion 
to  the  number  of  species.  Out  of  the  202  natural  orders 
recognized  in  Bentham  and  Hooker's  *  Genera  Plantarum,'  79 
are  represented  by  apparently  indigenous  species  in  the  Tonga 
Islands ;  and  the  290  species  comprise  no  fewer  than  202  genera. 
From  calculations  I  have  published  elsewhere  *,  based  upon  the 
numbers  of  the  *  Genera  Plantarum,'  the  proportions  for  the 
whole  world  are :  87'60  genera  to  an  order,  and  12*65  species  to 
a  genus.  In  the  Tonga  Islands  the  proportions  are:  2*55 
genera  to  an  order,  and  1*43  species  to  a  genus.  The  proportion 
of  species  to  genera  is  about  the  same  as  in  the  remote  insular 
flora  of  St.  Helena,  calculated  from  the  probably  indigenous 
species.  It  may  be  interesting  to  repeat  here  the  figures  for 
some  distant  dissimilar  and  larger  areas : — 

ATorafie  number  Average  number 

of  Grenera  to  of  Species  to 

an  Order.  a  Genus. 

India    13*0  6*0 

Mexico iro  6*4 

America,  north  of  Mexico...     9*6  6*2 

Australia 8*7  6*4 

In  further  illustration  of  the  general  distribution  of  natural 
orders,  it  may  be  added  that  174  are  represented  in  British  India, 
163  in  Mexico  and  Central  America^  and  144  in  Australia. 

The  object  of  giving  the  foregoing  figures  is  to  demonstrate 
the  composite  character  of  the  Polynesian  flora;  to  demon- 
strate that  natural  orders  have,  with  very  few  exceptions,  a  wide 
()istribution ;  to  demonstrate  that  there  must  have  been  general 
migrations ;  to  demonstrate  that  the  vegetation  of  the  world  must 
be  the  evolution  of  the  same  elements  throughout,  and  not  of  dif- 
ferent elements  in  different  parts  of  the  world.    In  illustration  of 

*  'Biologia  Oentrali-Americana,  Botany/  vol.  i.  Introduction,  p.  zziii. 
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tbis  I  will  proceed  to  ftirtber  details  of  the  compositioii  and  cha- 
racter of  the  Polynesian  flora.  I  have  already  stated  that  the 
most  striking  fact  brought  out  by  the  preceding  Table  is  the  large 
proportion  of  species — ^upwards  of  a  third — ^peculiar  to  Polynesia. 
Another  fact,  which  does  not  come  out,  either  in  the  Enumeration 
or  in  the  Table,  is  the  complete  absence  of  peculiar  generic  types 
in  the  Tonga  Islands ;  and  even  if  we  include  the  Fiji  and  Navi- 
gator groups,  the  number  is  exceedingly  small.  Seemann  (Fl. Yit., 
Introd.  p.  xvii)  could  only  adduce  16,  and  some  of  these  were 
doubtful.  Subsequent  discoveries,  especially  in  Malaya,  have 
reduced  that  number,  whilst  the  more  complete  exploration  of 
Piji  has  not  resulted  in  the  discovery,  I  believe,  of  a  single  new 
genus.  And  if  we  include  the  flora  of  the  Gilbert,  Phoenix, 
Ellice  and  TTnion  groups,  the  results  would  be  practically  the 
same.  In  Eastern  Polynesia  there  is  a  larger  proportion  of 
endemic  genera,  but  nothing  approaching  a  natural  order.  Even 
in  so  highly  specialized  a  flora  as  the  Hawaiian,  only  about  40 
genera  out  of  250  are  restricted  to  those  islands,  and  they  are 
perhaps  more  remarkable  for  habit  than  for  floral  structure. 
In  the  Society  Islands  there  are  very  few  endemic  genera,  or, 
going  further,  peculiarly  Polynesian  genera,  and  one  of  the  most 
singular  of  these,  Lepinia,  as  pointed  out  at  p.  165,  has  recently 
been  rediscovered  so  far  westward  as  the  Solomon  Islands*. 
Betuming  to  the  peculiarly  Polynesian  species  of  the  Tongan 
flora,  we  find  that  55  have  both  an  eastward  and  a  westward 
extension ;  28  a  westward  extension  only ;  12  an  eastward 
extension  only;  and  10,  so  far  as  at  present  known,  are  endemic. 
These  are: — Canarium  Harveyi,  Vavaa  amieorum^  Mevnecylon 
Sarveyi^  Disemma  carulescens^  Ardisia  Listeria  Bama  amicorumy 
Solanum  amieorum^  Oyrtandra  Litteri,  Hedyearya  altemifolia^ 
and  WiJutrcemia  rotundifolia.  But  some  of  these  may  prove 
either  to  have  a  wider  range  or  not  to  be  specifically  difierent 
when  intermediate  forms  may  have  been  found.  On  the  other 
hand,  it  is  not  probable  that  unknbwn  species  remain  to  be 
discovered  in  these  islands. 

*  Dralra  del  OaateUo,  *  Flore  de  1b  Folyn^flie  Fran^aise,'  Introdaotion,  p.  xix, 
tabulatee  the  diitributdon  of  588  speoies,  belongbg  to  79  natural  orders.  His 
results  are :  161  peculiar  to  French  Polynesia  (Society,  Marquesas,  Fomotou, 
Gambier,  and  Wallis  Islands) ;  123  extending  to  Oceania ;  297  to  Indo-Malaya ; 
and  7  to  other  regions.  These  figures  are  to  some  extent  inaccurate,  inasmuch 
as  the  £tdl  distribution  is  not  always  giyen. 
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Fassiog  to  the  distributioii  of  the  spedes  which  extend  beyond 
Polynesia,  we  hare  188  in  the  Australasian  column,  162  in  the 
Malayan,  141  having  a  distribution  beyond  Australasia  and 
Malaya  in  the  Old  World,  and  55  in  the  'Sew  World.  Adding 
the  species  haying  an  Australasian  or  Malayan  extension  to  the 
purely  Polynesian  species  might,  without  due  consideration,  lead 
us  to  suppose  that  the  Australasian  a£Snities  of  the  Tonga  flora 
were  nearly  as  strong  as  the  Malayan  ;  but  such  a  conception  is 
dissipated  by  the  figures  in  the  two  last  columns  relating  to 
species  of  wider  distribution.  Furthermore,  it  is  manifest  from 
the  very  small  number  of  species  which  extend  to  some  part  of 
Australasia,  but  are  not  found  elsewhere  beyond  the  limits  of 
Polynesia,  that  the  Australian  connections  are  exceedingly  slight. 
The  following  are  the  only  species  coming  under  this  category : — 
Melicytu9  ramj/tortM,  Batonia  siipitata^  Metronderos  polytnorpha, 
Jasminum  iimplicifolium,  Hoya  ausiralis,  Ipomcda  conyesta,  Pt- 
ionia  inermiSj  Feperomia  leptostachya^  Euphorbia  Sparmannii^ 
Ficus  aspera^  Fodocarpus  elata^  and  FterU  eomans. 

After  examining  all  the  facts,  and  especially  the  distribution  of 
the  genera,  and  the  nearest  afi^ties  of  the  apparently  endemic 
Polynesian  species,  there  is  no  doubt  that  the  combined  Fijian, 
Samoan,  and  Tongan  flora  is  eminently  Malayan  in  character. 

I  would  only  repeat,  in  conclusion,  that  the  distribution  may 
not  be  quite  complete  in  all  cases ;  hence  the  figures  may  be 
subject  to  slight  modifications,  but  the  main  issues  would  not  be 
thereby  affected. 

7.  Deicriptions  of  New  Plantifrom  the  Tonya  and 
Solomon  Islands. 

Dysozylum  megaUnthum,  Hemsl     (Plate  IX.) 
Species  pro  magnitudine  florum  insignis,  calyce  irregulariter 
3-1-lobato. 

^&>rusque  ad  80  pedalis  alta  (fide  Oominsii),  Folia  (perfecta 
non  visa)  fere  glabra  yel  cito  glabrescentia,  petiolata,  abrupte 
pinnata,  rhachi  terete  gracili,  7  poll,  longa ;  f  oliola  8,  opposita, 
breviter  petiolulata,  papyracea,  oblonga,  2-4  poll,  longa,  inferiora 
breviora,  integra,  obtusa  yel  obtuse  acuminata,  basi  inssqualia, 
yenis  primariis  lateralibus  utrinque  circiter  12  sat  conspicuis. 
Mores  albi  (fide  Cominsii)  polygami  ?  circiter  10  lineas  longi  et 
121inea8  diametro,  racemosi  (racemis  terminalibus  fide  Oomintii)^ 
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pedicellis  crassiuBoiiIis  6-12  lineas  longis;  calyx  cupularis, 
crasse  coriaceus,  irregulariter  2-4f-lobatu8,  lobis  rotundatis  yel 
minoribus  interdum  subacutis';  petala  4,  oblonga,  obtnsa,  eztus 
sericeo-tomentosa,  quam  calyx  dimidio  longiora ;  tubus  stamineuB 
cylindricus,  8-10^entatu8,  antheris  8-10  inclusis  vel  brevissime 
exsertis  petala  subaBquantibus ;  discus  cylindricus,  ovarium  in- 
clusus;  ovarium  dense  tomentosum,  4-loculare,  loculis  uniovulatis, 
stylo  sursum  glabro,  stigmate  capitato.     FructuB  ignotus. 

SoLOifoir  Islands  :  without  locality,  Bev.  E.  B,  Comin§^ 
241. 

Crossoslylis  Cominsiii  SemsL    (Plate  X.) 

Polia  fere  membranacea.  Elores  parvi,  staminodiis  nuUis, 
petalis  integris. 

Arbor  usque  ad  18  ped.  alta  (ex  Comins),  ramulis  floriferis 
glabris.  Folia  tenuia,  glaberrima,  longiuscule  petiolata,  lanceo- 
lata  vel  oblanceolata,  cum  petiolo  6-7  poll,  longa  et  2^-3  poll, 
lata,  obtusa,  basi  cuneata,  venis  primariis  lateralibus  utrinque 
circiter  8  prope  marginem  inter  se  anastomosantibus  subtas  sat 
conspicuis.  Flores  4-6  lineas  diametro,  pedicellati,  in  axillis 
foliorum  fasciculati,  pedicellis  circiter  semipollicaribus ;  sepala 
5-6,  cra88a,tertia  parte  connata,  intus  carinata,  hirsutula ;  petala 
totidem,  spathulata,  integra,  quam  sepala  pauUo  breviora,  cito 
decidua ;  stamina  circiter  30,  disco  cupuliformi  inserta ;  ovarium 
saepe  lO-loculare,  loculis  2-ovulatis,  vertice  &cile  calyptratim 
debiscens.     Fructus  ignotus. 

Sajstjl  Cbuz,  New  Hebrides,  Bev.  B,  B.  Oomins^  279. 

Eugenia  salomonensis,  SemsL 

Species  omata,  floribus  rubris  speciosissimis  laxissime  pani- 
culatis,  paniculis  longissime  pedunculatis  pendulis. 

Arbor  magna  (Oomms),  novelUs  omnino  glabris,  ramulis  gra- 
cilibus*  Folia  breviter  petiolata,  subcoriacea,  minutissime  pel- 
lucido-punctata,  oblongo-oblanceolata,  4|-7  poll,  longa,  subite 
acuminata,  vix  acuta,  basi  rotundata,  yenis  primariis  lateralibus 
numerosis  1|  lineas  ab  margine  inter  se  anastomosantibus. 
Fanicula  terminales  (Comins)  cum  pedunculo  gracillimo  sesqui- 
pedales,  ramidis  secundariis  oppositis  divaricatis  paribus  distant- 
ibus,  ramulis  ultimis  2-5-floris.  Flora  umbellati,  subsessiles, 
cum  staminibus  circiter  sesquipoUicares ;  calycis  campanulati 
lobi  rotundati,  circiter  1^  lineas  longi  et  lati ;  petala  fere  orbi- 
cularia^  circiter  3  lineas  diametro,  cito  decidua ;  stamina  nu- 
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meroBissima,  filamentiB  fere  BesqaipoUicaribus  capillaribus  ut 
yidetur  sangoineis. 

Flobida  Iblakd,  Solomon  gronp,  Bev,  E,  B.  Oomins,  232. 

A  handsome  species  characterized  by  the  very  long,  loose, 
pendulous  inflorescence. 

Cyrtandra  Listeri,  Remsl. 

Species  C.  Tempestiy  Home,  valde  affinis,  differt  imprimis  f oliis 
minoribus  late  ovatis  basi  rotundatis  crenatis. 

Frutex  nanus  (fide  Lister)^  ramulis  floriferis  crassis  subcar- 
nosis  primum  ferrugineo-puberulis.  Folia  opposita,  saqualia, 
breviter  petiolata,  crassiuscula,  late  ovata,  interdum  fere  ro- 
tundato-ovata,  cum  petiole  8-5  poll,  longa  et  2-3  poll,  lata, 
obtusa,  crenulata,  utrinque,  prsdcipue  subtus,  puberula,  subtus 
paUidiora,  yenis  primariis  lateralibus  utrinque  circiter  6  crassi- 
usculis  curvatis.  Oymm  axillares,  sesquipoUicares,  pauciflorsB, 
pediceUis  ferrugineo-puberulis  6~Q  lineas  longis.  Mores  me- 
diocres;  sepala  5,  sublibera,  decidua,  breviter  insBqualia,  ovali- 
oblonga,  circiter  4  lineas  longa,  subobtusa,  corollss  tubum  fere 
sequantia,  extus  ferrugineo-pubescentia ;  corolla  glabra,  viz 
9  lineas  longa,  distincte  bilabiata,  labio  inf eriore  longiore,  lobis 
latis  rotundatis  ut  yidetur  sinuatis,  tube  lato  leyiter  curvato 
antice  yentricoso ;  filamenta  crassa,  geniculata ;  antherae  magnse, 
approzimatffi  yel  conniyentes,  primum  in  corollsB  yentrum  posit» ; 
discus  magnus,  cupularis ;  ovarium  oyoideum,  glabrum,  leyiter 
yerrucosum,  stylo  breyi  crasso,  stigmate  nuudmo  bilobato. 

Ardisia  Listeri,  Stop/. 

Af&nis  Ardiside  grandi^  Seem.,  sed  omnibus  partibus  minor 
staminibus  in  tubum  breyem  coroU®  basi  tantum  adnatum 
coalitis. 

Frutea  4f5  ped.  altus,  glaberrimus,  ramulis  crassis  pallidis 
apicem  versus  dcatricibus  rotundis  crebris  notatis.  Fblia  ob- 
longo-  yel  obyerse-lanceolata,  4-6  polL  longa,  1|-1|  poU.  lata, 
in  petiolum  ^  poU.  longum  attenuata,  obtusiuscula,  neryis 
lat^alibus  tenuibus  utrinque  12-14.  Fanicula  plures  terminales 
1  poll,  long®,  I  poll.  latflB,  pedunculo  gracili  1-1|  polL  longo 
Buffult®  pedioellis  tenuibus.  CaUfx  quinquelobus,  |-|  lin. 
longus,  lobis  rotundatis  minute  dliatis.  Corolla  H  lin.  longa, 
ad  I  quinquepartita,  lobis  oyatis  obtusis.  Filamenta  in  tubum 
basi  cum  corolla  connatum  in  ore  antheras  cordato-oyatas  acuti- 
usculas  gerentem  coalita.     Ovarium  oyoideum  in  stylum  sequi- 
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longum  abienB,  stigmate    quinqueangulari,  ovulis  8  placenta 
immersis. — O.  Stapf, 

Eva,  Tonga,  in  rupibuB  calcareis  snmmi  jugi  insul®,  Mr.  «/•  J. 
Lister,  1889. 

Oraptophyllnm  Siphonostena,  F.  Muell.,  Fragm.  vi.  87. 

Frutes  glaberrimus  ramis  mox  albicantibus.  Fblia  oblonga 
vel  elliptica  vel  ovato-oblonga,  1-3  poll,  longa,  j^l^  polL  lata, 
basi  in  petiolum  3-6  lin.  longum  attenuata,  obtusiuscula  vel 
subacominata,  membranacea,  nervis  lateraHbos  utrinque  4-7, 
tenuibus.  Oyma  axillares  et  terminaleB  aspe  ad  flores  2  vel  1 
redact®,  bracteis  minutis,  pedicellis  gracilibus  2-3  lin.  longis. 
Cal^a  1-1^  lin.  longus,  fere  ad  basin  5-partituB,  segmentis  tri* 
angularibus  vel  triangulari-subulatis.  Corolla  tubus  1  poll, 
longus,  leviter  incumis,  superne  sensim  ampliatus,  lobi  sub- 
ffiquales,  ovati,  5  Ud.  longi,  apice  pilosuli.  FilamefUa  e  &uce 
breviter  exserta.      Staminodia  minuta.      Oapiula  dayata. — O. 

Eva,  Tonga,  in  rupibus  calcareis,  Mr.  J.  J.  Liiter,  1889; 
Vatav  and  Lifvka,  W.  H.  Harvey y  1886 ;  Otalav,  Fiji  group, 
SeemanUy  1854. 

There  are  only  three  species  known  from  Australia,  and  a  fourth, 
which  is  cultivated  all  oyer  India  and  the  Malay  Archipelago, 
but  has  neyer  been  found  in  a  wild  state.  As  Sir  F.  von  Mueller 
gave  the  name  to  Seemann's  specimen  without  a  proper  de- 
scription, I  thought  it  worth  while  to  describe  the  plant  more 
accurately.  It  is  nearest  allied  to  Q.  Earlii,  F.  Muell.,  which, 
however,  is  a  tree  with  smaller  leaves  and  a  shorter  and  wider 
coroUa-tube  and  more  robust  capsules. 

Buellia  Guppyi,  Remsl. 

Species  ex  affinitate  B.  aruensii,  S.  Moore,  sed  fere  glabra 
foliis  longe  petiolatis,  bracteolis  calycis  dentibusque  brevioribus, 
corollsB  tube  subite  in  limbum  patentissimum  expanse. 

BLerba  vel  suffirutex  ramosus,  sesquipedalis  {Guppy)y  cito  gla- 
brescens.  Folia  petiolata,  fere  membramicea,  primum  minute 
strigillosa,  anguste  oblongo-lanceolata,  cum  petiole  usque  ad 
7  poll,  longa  et  1^  poU.  lata,  obtusa  vel  subacuta,  basi  cuneata, 
Sffipe  inasqualia,  obscurissime  late  crenata,  venis  primariis  late- 
ralibus  utrinque  circiter  8-9  prope  marginem  inter  se  anastomo- 
santibuB ;  petiolus  usque  ad  2  poll,  longus.  Floret  flavi,  axillares 
(solitarii?)  pedunculo  brevi,  bracteis  bracteolisque  parvis  sub- 


Digitized  by 


Google 


OP  THE  TONGA  OB  FBIBNDLT  I8LAJ?DS.  215 

ulatis;  calycis  dentee  Bubulati,  BemipoUicares ;  corolla  leviter 
obliqua,fere  hypocrateriformis,  tube  circiterS  poll,  longo  angusto 
vix  curvato,  limbo  subsqualiter  5-lobo,  fere  2  poll,  diametro, 
lobislatis.  Stamina  ^finchxasi.  Ot^arwm  multioYulatum.  Captula 
non  visa. 

Treasubt  Island,  Solomon  group,  Dr.  R,  B,  Ouppy,  186; 
Ulawa,  in  the  same  group,  JRev.  B,  B.  Comins,  2(34.  These 
two  localities  are  almost  at  the  two  extremities  of  this  chain  of 
islands. 

Hedycarya  ?  alternifoUa,  Hemsl 

Species  insignis,  si  hujus  generis,  foliis  altemis. 

Frutex  vel  arbor  undique  glabra.  Bamuli  ultimi  pallidi,  ver- 
ruculosi.  Folia  altema,  coriacea,  in  siccis  nigre^centia,  breviter 
petiolata,  rotundato-ovata  vel  late  elliptica,  cum  petiole  usque 
ad  5  poll,  longa  et  3  poll,  lata,  obtusa,  remote  obscureque  denti- 
culata,  venis  primariis  lateralibus  utrinque  4-6.  Flores  <?  vix 
sesquilineam  diametro,  racemosi,  racemis  parvis  axilla  ribus; 
perianthium  depressum,  obscurissime  lobatum,  margine  cilio- 
latum  ;  stamina  numerosissima  antheris  subsessilibus. 

Tonga  Islands,  Mr.  J.  J.  Lister, 

Antiaris  turbinifera,  Hemsl. 

Inter  species  Polynesi®  magnitudine  fructus  ineignis. 

Arhor  80-100-pedalis  (fide  Comins).  Folia  petiolata,  sub- 
coriacea,  oblongo-obovata,  sine  petiole  usque  ad  6  poll,  longa, 
Integra,  obtusissima,  basi  cuneata,  supra  nitida,  subtus  pallidiora, 
venis  primariis  lateralibus  utrinque  8-9  inter  se  prope  margi- 
nem  anastomosantibus ;  petiolus  sesquipollicaris.  Beeeptaculum 
florum  cJ  breviter  pedunculatum,  circiter  9  lineas  diametro,  ut 
videtur  cupulatum,  carnosum,  extus  verrucosum,  multiflorum, 
involucre  brevissime  5-lobato,  lobis  late  rotundatis,  margine 
incrassatis.  Perianthium  tenuissimuro,  perfectum  non  visum  ; 
filamenta  brevissima.  Fructus  ellipsoideus,  siccus  2i  poll,  longus 
et  2  poll,  diametro. 

Pauba,  Ulawa,  etc.,  Solomon  Islands,  Bev.  B.  B.  Comins. 

The  Eev.  E.  B.  Comins,  to  whom  we  are  indebted  for  this  and 
many  other  curious  plants  from  Polynesia,  sends  a  specimen  of  a 
humming-top  made  by  natives  of  the  Solomon  Islands  from  the 
fruit  of  Antiaris  turbinifera.  After  the  fleshy  part  of  the  fruit 
has  been  removed  or  has  decayed,  there  remains  an  excessively 
hard  endocarp  of  ivory-like  density.    The  peduncle  disarticulates 
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from  the  base  of  the  fruit  and  the  continuation  into  the  fruit 
decays  and  falls  away,  leaving  a  circular  aperture,  about  a  third 
of  an  inch  in  diameter,  and  as  clearly  defined  os  though  it  had 
been  cut.  To  form  the  humming-top,  the  natives  bore  holes  at 
right  angles  to  this  and  insert  a  peg,  the  exserted  part  being 
about  as  long  as  the  diameter  of  the  fruit.  It  is  spun  by  a 
double  string  wound  round  the  peg  in  the  same  direction,  the 
free  ends  of  the  string  being  pulled  in  opposite  directions  to 
impart  the  impetus  to  the  top.  It  is  probable  that  this  natural 
hole  in  the  fruit  serves  as  a  point  of  egress  for  the  radicle  in 
germination. 

Pandanaceje. 

SAEABANOA,  Hemsl.,  gen.  nov. 

Flores,  ut  videtur,  dioici,  <J  ignoti.  Florum  $  spadiz  pani- 
culatus,  ramosissimus,  amplissimus,  ramuli  ultimi  incrassati, 
sphsBroidei,  receptacula  florifera  carnosa  sinuosa  involucrata  for- 
mantes,  involucro  brevi  sinuoso.  Flores  $  (perjuveniles  tantum 
visi)  omnino  immersi,  flexuoso-biseriati,  et  mamillis  (stigma- 
tosis?)  superficialibus  biseriatis  conjunct! ;  staminodia  nulla; 
ovarium  1-loculare,  1-ovulatum.     Fructus  ignotus. 

Sararanga  sinnosa,  JlemsL     (Plate  XI.) 

Arbor  50-60-pedalis,  radicibus  aereis  nullis  (ex  ^ppy)-  Folia 
coriacea,  lineari-lanceolata,  basi  4  poll,  lata  (Ouppy),  apicem 
versus  tantum  aculeolata.  Spatha  ignota.  Spadix  albus,  4r-5 
ped.  longus  {Q-uppy)^  receptacula  (*'.  e,  spadicis  ramuli  ultimi) 
circiter  \  poll,  diametro,  sed  forsan  fructifera  accrescentia. 

Faubo  Island,  Solomon  group,  at  elevations  of  1600  to 
1900  feet,  Dr.  H.  B,  Ghippy ;  Jobte  Islakd,  North-east  New 
Guinea,  Dr.  O,  Beecari, 

I  am  indebted  to  my  colleague  Dr.  Otto  Stapf  for  the 
drawings  of  the  microscopical  dissections  of  the  inflorescence. 

DESCRIPTION  OP  THE  PLATES. 

Plati  IX. 

Portion  of  compound  leaf  and  raceme  of  flowers  of  Dysoxylum  megaianthum, 
Hemal.,  natural  siie. 

Pig.  1.  Longitudinal  section  of  a  flower,  showing  the  hairy  ovary  half  im- 
mersed in  the  cylindrical  disk ;  fig.  2,  cross  section  of  ovary ;  fig.  3, 
▼ertioal  section  of  the  same.    All  enlarged. 


Digitized  by 


Google 


Linn.  Sc:.  jo-jrn.Bot.Yci.  }J:.\  r\..9 


0  XY 1  / ;  :v:   m  v.  g a  l  a  :;  t  h  '^^^^tizgd^^-Google 


Digitized  by 


Google 


Linn  Soc  Joijr[^  Bot  Vo;.  XXX  Pi   10. 


,_„,,,,,.,,  ,,^,    ,_     ,,^., ,,,,-,.     ,.  Digitized  by  VjOO^  if"-'' 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


\ 


O 

o 


O  Stapf    Anai.    C  FiLch  dfcl 

^KAN  GA 


Google 


Digitized  by  VjOOQIC 


\ 


/ 


■'..' 


Ijnn  Sco  Joukii  Bot  VoT..yvX  P'    11 


..  II. .p 


;  I  N  U  O  S  A  ,  Htm.sl  Digitized  by  GoOglC 


Digitized  by 


Google 


OF  THE  TONGA  OB  FBIEKDLT  ISLAKBS.  217 

PlatbX. 

Flowering  branch  of  Crosaoatylis  Cominsii,  Hemsl.,  natural  ate. 

Fig.  1.  A  flower;  fig.  2,  the  same,  with  the  sepals  and  petals  and  some  of 
the  stamens  remored,  showing  the  ovary  in  cross  section  ;  fig.  3,  the 
top  of  the  ovary  and  stylar  oolunin.    All  enlarged. 

Plate  XI. 

Sararanga  nnuoaa,  Hemsl. 

Fig.  1.  Upper  portion  of  a  leaf,  which  Dr.  G-uppy  describes  as  4  inches  broad 
in  the  ^ower  part :  natural  sise. 
2.  Tip  of  the  same,  enlarged. 

d.  Small  portion  of  female    infloresoence,    which  is  4  to  5  feet  long : 
natural  size. 

4.  One  of  the  ultimate  branohlets  of  the  infloresoenoei  or  receptacles  in 

which  the  female  flowers  are  embedded,  with  biseriate  mammip  and 
sinuous  inyolucre,  X  3. 

5.  The  same  in  longitudinal  section,  X  8,  showing  some  of  the  oraries. 

6.  A  portion  of  the  surface  of  one  of  the  lobes,  X  8. 

7.  A  cross  section  of  the  same,  some  distance  below  the  surface,  showing 

the  biseriate  ovaries  corresponding  to  the  superficial  mammss,  about 

xa 

8.  A  vertical  section,  X  20,  showing  orary  and  stigmatic  tube. 

9.  Another  section,  still  further  enlarged. 
10.  Ofule,  about  X  40. 
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The  Origin  of  Plant-Structures  by  Self-Adaptation  to  the  Envi- 
ronment, exemplified  by  Desert  or  Xerophilous  Plants.  By 
the  Eev.  Q-eoboe  Henslow,  M.A.,  P.L.S.,  Ac. 

[Bead  16th  Noyember,  1893.] 

(Platb  XIL) 

GoiiTBirrs. 
I.  Introductory  Obserratioiis  on  the  Oharaoterutio  Features  of  Plants 
of  Deserts  and  Arid  Countries, 
n.  General  Morphological  Oharacters. 
III.  Spineeoent  Characters. 
lY .  Foliage  of  Desert  Plants. 
y.  Succulent  Plants. 
VI.  Protection  of  Buds. 
VII.  Boots. 

Vin.  Histological  Peculiarities  of  Desert  Plants. 
IX.  Assimilatiye  Tissues. 
X.  Ligneous  Tissues. 
XI.  Water-storage  Tissues. 
XII.  Secretions. 

Xm.  Genera]  Summary  of  Obserrations  on  Desert  Plants. 
XIV.  Self-fertilization  of  the  Flowers  of  Desert  Plants. 

I.  Introductory  Obiervations  on  the  Characterittie  Features  of 
Plants  of  Deserts  and  Arid  Countries. 
The  general /a(;t>«  of  the  flora  of  a  country  with  a  relatively  dry 
soil  and  atmosphere  is  very  ob8er\'able ;  and  when  it  is  found  to 
be  the  same  in  widely  separated  countries — as  in  the  desert 
regions  of  North  Africa,  in  the  arid  districts  of  India  and  Thibet, 
of  Afghanistan,  in  parts  of  Australia,  in  S.  Africa,  in  Brazil*,  A;c., — 

*  For  an  interesting  description  of  the  plants  growing  in  a  Tery  dry  region 
of  Brazil,  but  probably  of  less  intensity  than  that  of  the  African  deserts, 
the  reader  is  referred  to  a  paper  by  M.  Ed.  Warming  entitled,  *'  Lagoa  Santa 
(Br^l),  £tude  de  Geographic  Botanique,**  Ber.  g6n.  de  Bot  1893,  p.  145. 
Many  peculiarities  mentioned  by  that  author  correspond  more  or  less  ezactty 
with  those  I  hare  described  in  this  paper. 

Grisebach  also  compares  the  S.  African  region  (Kalahari)  with  the  Soudan : — 
**  Les  autres  formes  T^^tales  sont  les  mdmes  qu'on  retrouye  dans  d'autreH 
steppes  et  deserts,  ou  bien  dies  signalent  Tintime  affinity  du  Kalahari  et  du 
Soudan.  X  la  premiere  categoric  appartiennent  les  planted  grasses  {Ei^horbia, 
Mesembryanthernum),  les  rdg^taux  bulbeuz  qui  ouyrent  rapidement  leurs  fleurs 
Apr^  les  orages  d'6t£  (ex.  Aman/Uis);  parmi  les  arbustes,  les  formes  de 
Spartium  (ex.  LeUokia),  de  I'Oldandre  (par  Tentremise  d'une  Bubiac^,  le 
Fan^fueria),  et  du  Myrte  (par  une  £b6nac6e,  VEuclea) ;  enfin,  les  arbustes  i 
feuilles  yelues,  particulidrement  frequents  dans  la  savane  (Tarchonanthus).** 
<V^.  du  Globe,  Tol.  ii.  pp.  255,  256.) 
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«o  that  these  several  countries  afford  either  the  same  or  '*  represen- 
tative plants,"  one  infers  (but  of  course  at  first  merely  on  d  priori 
grounds)  that  most  probably  similar  causes  have  produced  these 
similar  results.  A  closer  inspection  shows  that  the  similarities  in 
the  vegetative  system  of  such  plants,  which  often  have  no  affinity 
between  tbem  whatever,  can  be  carried  down  into  the  minutest 
details  of  histological  structure;  and  that  a  large  proportion 
of  such  structures  at  least  are  always  serviceable  to  the  plants 
in  resisting  tbe  deteriorating  effects  of  an  insufficient  supply  of 
water,  as  well  as  of  an  excess  of  radiation  and  other  hindrances 
to  such  vigorous  growth  as  is  maintained  in  moister  climes. 

We  thus  begin  to  suspect,  indeed  very  strongly,  that  the 
various  peculiarities  (such,  e.  y.,  as  the  densely  hirsute  clothing 
and  the  consolidation  of  the  mechanical  tissues)  are  the  direct 
results  of  the  dry  climatal  conditions  surrounding  the  plants ; 
and  that  the  unfavourable  environment  actually  brings  about 
the  production  of  just  those  kinds  of  structure  which  are  best 
able  to  resist  the  injurious  effects  of  the  climate,  and  so  enables 
the  plant  to  survive  under  them.  Such,  at  least,  is  the  result 
of  my  own  observations  on  the  plants  of  the  Egyptian  deserts. 

The  distribution  of  similar  forms  of  plants  under  similar  con- 
ditions illustrates  another  fact.  We  speak  of  '*  chalk-loving," 
''  sand-loving,"  and  other  kinds  of  plants  frequenting  special 
environments  ;  but  these  phrases  seem  to  be,  to  a  great  extent, 
misnomers.  Plants  by  no  means  all  or  always  "  love  "  the  soils 
alluded  to,  in  which  they  are  often  found.  Many  flourish  quite 
as  well,  if  not  better,  in  a  totally  different  soil.  Having,  how- 
ever, been  located  in  them  for  many  generations,  they  have 
become  so  adapted  to  the  peculiar  conditions  of  the  soil  and 
climate,  hy  aaauming  such  structures  as  are  the  best  under  the 
circumstances,  that  they  now  succeed  in  them ;  but  at  the  same 
time  many  are  always  tacitly  protesting,  so  to  say,  against  their 
environment ;  for  they  at  once  show  how  much  more  vigorous 
they  can  become  when  they  are  grown  in  a  different  and  more 
congenial  soil  *. 

Similarly  we  might  just  as  well  speak  of  desert-loving  plants, 
corresponding  to  the  term  "  xerophile ; "  but  we  Know  what  an 
intense  struggle  for  existence  they  have  to  maintain.  Never- 
theless they  have  become  so   inured  to  their  difficulties,  that 

*  See  Battandier*8  obsenratioiiB,  Bull  Soo.  Bot.  de  Fr.  1887,  p.  189 
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when  seeds  of  desert  plants  are  sown  in  ordinary  garden-soil 
many  &il  to  grow  at  all*;  just  as,  while  some  water-plants 
grow  more  vigorously  on  land,  others  cannot  live  if  exposed  to 
the  air.  Or,  again,  with  regard  to  many  maritime  plants,  they 
will  grow  quite  as  well,  if  not  better,  away  from  the  sea,  either  by 
altering  their  structure  as  Samphire  does,  by  developing  flat  and 
thin  leaves,  or  else  they  may  retain  their  usual  features,  this  being 
due  to  heredity.  Thus  Sahola  Kali^  the  Prickly  Glasswort  of 
our  sandy  sea-shores,  has  become  one  of  the  worst  weeds  ever 
introduced  into  American  wheat-fields.  Que  year's  damage  in 
Dakota  alone  is  estimated  at  2,000,000  dollars.  It  is  described  as 
taking  complete  possession  of  the  soi],  while  its  spiny  nature 
makes  it  objectionable  to  horses  and  other  animals  (Farmer's 
Bulletin,  No.  10, 1893).  In  this  case  the  plant  has  not  lost  its 
spines  by  growing  in  a  richer  soil,  and  illustrates  the  fact  that 
hereditary  influences  often,  if  not  always,  tend,  more  or  less,  to 
resist  the  effects  of  a  changed  environment.  And  just  as  new 
adaptations  can  easily  become  fixed  in  some  cases,  but  with  great 
difficulty  in  others,  as  in  cultivating  wild  plants  ;  so,  conversely, 
while  some  features  are  instantly  lost,  others  are  as  rigidly 
retained,  though  it  may  be  in  a  modified  form.  What,  however, 
may  be  called  the  general  "  plasticity  "  of  plants  is  now  so  well 
recognized,  that  it  affords  us  a  perfectly  adequate  means  in 
accounting  for  the  self-adaptation  of  plants,  although  it  is  far 
from  being  necessarily  applicable  in  every  feature. 

I  will  now  give  some  special  characteristic  features  of  desert 
plants,  and  then  compare  them  with  others  growing  in  arid 
districts  to  show  the  more  or  less  great  similarity  which 
prevails. 

II.  General  Morphological  Characters^, 
On  first  entering  the  desert  near  Cairo,  where  plants  are  to 
be  found, — namely,  along  the  lines  of  watercourses,  which  are 

*  Aooording  to  Dr.  E.  Sickenberger  in  Cairo  and  to  my  own  experiments  at 
home. 

t  The  best  work  I  am  acquainted  with  on  the  structure  of  desert  plants  is 
one  by  Dr.  G.  Volkens,  entitled  •*  Die  Flora  der  aegyptisch-arabischen  Wuste 
auf  Grundlage  anatomisch-physiologisoher  Forschungen  dargestellt/'  and  the 
epitome  "  Zur  Flora  der  aegyptisch-arabischen  Wiiste,  eine  Torlaufige  Skizze." 
He  gives  eighteen  plates  (4to)  illustrative  of  the  anatomy  of  a  well-selected 
series  of  types.  I  have  fortunately  been  able  to  collect  a  large  number  of 
tne  same  piants  myself  a  the  deserts  around  Cairo ;  and  for  nearly  all  the 
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dry  all  the  year  round  excepting  in  February  and  March,  while 
no  plants  occur  on  the  higher  ground  at  all, — ^the  general 
appearance  is  of  low  bushes  or  isolated  tufbs  of  a  nearly  uniform 
grey  colour.  The  plants  are  never  crowded  or  cover  the  ground 
like  an  English  roadside.  In  other  words,  they  do  not  struggle 
for  an  existence  with  one  another,  but  only  with  their  inhos- 
pitable inorganic  environment*.  The  grey  colour  is  mainly 
due  to  intense  hairiness,  which  subdues  the  green  hue  of  chlo- 
rophyll. A  few  plants  only,  comparatively  speaking,  have 
no  hair,  and  are  consequently  greener,  as  the  species  of 
Zygophyllum,  which  are  fleshy-leaved  plants;  but  a  coating 
of  wax  is  of  frequent  occurrence,  and  this  aids  in  giving  a 
glaucous  hue. 

The  hair  and  the  wax,  as  well  as  the  fleshy  character  of  the 
leaves,  are  adaptations  to  arrest  the  loss  of  water  by  transpi- 
ration during  the  summer. 

m.  Spinescent  Character $. 
The  next  obvious  feature  is  the  stunted  character  of  the 
bushes,  three  feet  being  about  the  maximum  height  {Zilla  n^a^ 
yroides)^  with  gnarled  stems  at  the  base.  This  is  often  coupled 
with  a  epinescent  character,  either  in  the  branches  (as  Zilla), 
foliage  (as  JEchinojps),  or  stipules  {Fagonia)  and  bracts  {Oen- 
taurea).     These  features  are,  we  may  say  undoubtedly,  in  the 


rest  I  am  greatly  indebted  to  the  kindness  of  Prof.  E.  Siokenberger,  of  the  School 
of  Medicine,  Cairo ;  so  that  I  have  been  able  to  examine  anatomically  nearly  the 
whole  series  described  by  Dr.  Yolkens,  and  haTe  thus  been  able  to  supplement 
his  obseirations  in  some  degree  in  points  he  has  not  recorded.  I  would  also 
refer  the  reader  to  the  writings  of  M.  P.  Maury,  Assoc  Fran9.  pour  rAvance- 
ment  des  Sci.,  Congr^  de  Toulouse,  1887 ;  also  Morot's  Journ.  de  Bot  ii.  1888, 
Eev.  Bibl.  p.  101. 

*  Similarly  of  the  desert  regions  of  Beluchistan,  Dr.  Aitchison  says: — 
"  The  barren  character  of  the  country  and  the  want  of  indigenous  trees  is 
due  to  the  extreme  dryness  of  the  soil  and  aridity  of  the  atmosphere. . . . 
The  struggle  of  plant-life  for  existence  is  great  The  plants  which  are 
seen  to  exist  through  it  all  are  either  annuals  or  those  possessing  great 
root-stocks,  tubers,  tuberous  roots,  rhizomes,  bulbs,  or  other  such  structural 
dcTClopments  as  assist  them  to  baffle  and  sarrive  through  the  extremes  of 
iemperatures."* — "A  Summary  of  the  Botanical  Features  of  the  Country  tra- 
versed by  the  Afghan  Delimitation  Commission  during  1884-6,"  Trans,  and 
Proc  Bot  Soc.  Bdinb.  1889  (read  April  11th,  1889),  p.  42. 
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main  due  to  a  want  of  water  *,  which  always  prevents  the  for- 
mation of  cellular  tissue ;  while  this  deficiency  of  parenchyma  is 
associated  with  a  hardening  of  the  fibro-vascular  m^hanical 
elements.  The  converse  conditions  are  sometimes  witnessed,  e.  g^ 
in  a  plant  of  Zilla  myagroides^  which  was  the  only  species  raised 
from  seed  out  of  many  sown  in  the  Botanic  Garden  of  Cairo  by 
Dr.  E.  Sickenberger.  It  not  only  bore  well-developed  leaves, 
but  the  spines,  though  formed  through  the  forces  of  heredity, 
were  very  slender  and  subflaccid  instead  of  being  intensely 
rigid. 

As  an  interesting  illustration  of  a  highly  spinescent  plant 
belonging  to  the  CucurbitacesB,  an  order  in  which  it  would  be 
least  expected,  is  the  Narras  plant  of  Cafiraria  (Acanthosicgoi 
horridd).  It  grows  on  the  sandy  downs  on  the  sea-coast.  It 
has  no  leaves,  but  double  spines  studded  all  over  the  branches^ 
forming  impenetrable  bushes  which  spread  widely  and  attain  the 
height  of  a  man.  It  is  curious  that  although  the  seeds  germinate 
readily,  all  attempts  to  cultivate  it  in  Europe  have  failed ;  just 
as  Dr.  Sickenberger  and  I  failed  with  the  numerous  desert  plants 
of  Egypt,  for,  as  stated,  he  was  only  successful  with  Zilla  myor 
groides.  Another  remarkably  spinescent  plant  is  Aciphylla 
squarrasa  of  the  order  Umbellifers,  described  by  Sir  J.  D, 
Hooker  in  his  *  New  Zealand  Flora,'  vol.  i.  p.  87. 

The  hardening  of  the  mechanical  tissues  generally,  which  so 
often  results  in  special  spiny  processes,  is  brought  about  by 
drought  and  other  conditions  of  the  environment,  and  is  one  of 
the  best  means  for  resisting  the  intense  heat  of  the  desert. 

M.  de  Candolle  f  called  attention  to  this  fact,  f  He  says : — 
^'Yery  hard  wood  resists  heat  because  it  encloses  but  little 
aqueous  juices,  so  there  is  but  little  to  evaporate.*'  Similarly  he 
remarks  upon  the  great  value  of  cork  for  resisting  both  extreme 

*  So  Mr.  Belt,  in  *  The  Naturalist  in  Nicaragua/  says  (p.  46) :— '•  This  ipiny 
character  of  TCgetation  seems  to  be  characteristic  of  dry  rooky  places  and  tracts 
of  country  liable  to  great  drought."* 

Similarly  Qrisebach,  aescribing  the  flora  of  Kalahari,  South  Africa,  and 
alluding  to  spinescent  species  of  ^a<?kz,  says: — "Tous  ils  portent  des  Opines 
qui,  chez  A.  harridan  ont  5  &  8  centimetres  de  longueur.  La  dirision  limits  du 
feuillage  et  Peiiguit^  des  surfaces  sont  autant  de  traits  en  rapport  ayec  le  d6- 
yeloppement  des  organes  piquants  et  de  la  s^cheresse  du  sol  *  (La  Y^g^t  du 
Globe,  ii.  p.  252).  He  also  alludes  to  similar  features  of  the  Tibetan  flora 
(i.  p.  614). 

t  "  Essai  ^^mentaire  de  G^ographie  Botanique,"  Diet,  des  Sci.  Nat  toI.  xyiii. 
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cold  as  well  as  extreme  dry  heat;  as  there  will  be  a  greater 
number  of  cells  in  the  layers  of  cork  filled  with  air,  thus  making 
bad  conductors  between  the  external  air  and  the  cambium  layer 
and  alburnum.  Thus  old  trees  resist  cold  better  than  young 
ones.  On  the  other  hand,  endogenous  trees  having  no  bark 
only  grow  in  warm  climates.  In  some,  as  the  Date,  the  bases 
of  the  leaves,  especially  if  they  decompose  into  a  hairy  covering, 
may  supply  the  place  of  it. 

The  evidence  in  support  of  the  assertion  that  spines  are  the 
direct  outcome  of  the  environment  also  rests  upon  the  well- 
known  fact  that  there  are  many  instances  of  plants  losing  tbeir 
spines  altogether  when  grown  under  other  circumstances.  This 
variableness  in  the  spinescent  character  of  plants  is  no  new  ob- 
servation. Thus,  G.  G-.  Kiichelbecker,  in  a  *  Dissertatio  botanico- 
physica  de  spinis  plantarum '  (a.d.  1756X  wrote  as  follows  : — 
*'  Sunt  autem  quaedam  plantae  quae  eundem  semper  et  vbique 
seruant  in  extensione  superficiei  habitum,  cum  contra  ea  aliae, 
pro  varia  soli  et  culturae  indole,  formam  banc  alias  sibi  propriam 
deponant,  vel  tamen  maximam  sui  partem  mutent,  ita  vt,  quae 
glabrae  antea  erant,  nunc  inaequalitatem  magis  minusue  emi- 
nentem  induant,  atque  suum  plane  deposuisse  videantur  habitum 
superficiei  pristinum  "  (pp.  9,  10).  He  then  refers  to  LinnsBus's 
Fhilos.  Bot.  p.  215,  §  272  : — "  Spinosae  arbores  cultura  saepius 

deponunt  spinas  in  hortis Hirsuties  loco  et  aetate 

fadllime  deponitur."  Again,  I.  c.  p.  247,  §  316  : — "  Solum 
mutat  plantas,  vnde  varietates  enascuntur,  et,  mutato  eodem, 
redeunt.  Hinc  Acanthi  moUes  et  aculeati ;  Cinarae  aculeatae 
et  non  aculeatae." 

Similarly,  at  the  present  day  Pears,  species  of  Boso  and  of 
PrunuSy  ^.,  are  well  known  to  lose  their  spines  under  cultivation. 
Ononis  spinosa,  L.,  has  an  excessively  spiny  variety,  horrida,  grow- 
iug  in  maritime  sands.  It  is  much  less  spiny  in  waste  places  by 
roadsides,  &c.,  and  becomes  the  variety  inermis  elsewhere.  This 
latter  form  of  the  ^'  subspecies "  repens  can  be  produced,  tem- 
porarily at  least,  at  will;  for  when  the  ordinary  spiny  form 
O.  spinosa  is  grown  either  in  a  very  rich  soil  or  with  an  abundance 
of  water  and  a  moist  atmosphere,  whether  the  plants  be  raised 
from  cuttings  or  seeds,  they  gradually  lose  their  spines ;  those 
first  formed  under  these  conditions  are  much  reduced  in  size  and 
in  rigidity.  Hereditary  influence  is  too  strong  to  arrest  them 
at  first  altogether ;  although  none  are  produced  later  on  vigorous 
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shoots  growing  in  a  saturated  atmosphere.  Tbej  reappear  as 
soon  as  the  same  plants  are  allowed  to  grow  in  the  ordinary  way. 
It  may  be  added  that  when  the  spines  are  arrested,  the  peculiar 
odour  of  O.  repens  is  present,  and  the  flowers  also  are  larger 
and  are  like  those  characteristic  of  that  subspecies  *. 

M.  Lothelier  t  carried  out  ?ery  similar  experiments  with  other 
spinescent  plants.  He  thus  found  that  by  growing  BerherU 
vulgaris  in  a  moist  atmosphere  it  bore  no  spinescent  leaves,  as  the 
parenchyma  was  well-formed  between  the  ribs  and  veins ;  but 
in  a  perfectly  arid  atmosphere  it  bore  spines  only.  Intensity  of 
light  also  favoured  their  production.  He  found  from  a  micro- 
scopical examination  that  in  a  section  of  a  spine  exposed  to 
moist  air  the  vessels  of  the  xylem  are  few  in  number  and  the 
pericycle  is  not  lignified.  In  a  dry  air  the  xylem  forms  a  con- 
tinuous ligneous  circle  and  the  pericycle  is  also  lignified.  I  have 
myself  repeatedly  corroborated  this  observation  of  the  special 
consolidation  of  fibrous  tissues  in  several  instances  in  different 
species  of  desert  plants.  This  consolidation  of  the  mechanical 
elements  may  be  perhaps  explained  as  a  secondary  result  of  the 
relative  abundance  of  the  assimilative  tissues ;  the  palisade-layers 
being  often  two,  three,  or  even  four  in  number,  and  equally  on 
both  sides  of  a  leaf  of  a  desert  plant.  While  there  is  a  great 
arrest  in  area  of  the  parenchymatous  tissue — due  to  the  feeble 
water-supply — ^the  organized  products  are  mainly  utilized  in  the 
lignification  of  the  supportive  tissues. 

Conversely,  if  plants  be  etiolated  by  being  grown  in  the  dark, 
while  the  parenchymatous  tissues  are  relatively  in  excess,  such  as 
the  pith  and  cortex,  M.  Bauwenhoff  has  shown  that  the  mechanical 
tissues  are  greatly  reduced,  the  assimilative  tissues* being  quite 
incapable  of  any  activity  J. 

Another  instance  is  supplied  by  our  common  Water-reed, 

*  Such  were  the  results  of  my  own  experiments  in  1891-92.  I  raised  plants 
from  the  seeds  obtained  from  these  plants  in  1893,  to  see  if  the  hereditary 
trait  of  producing  spines  becomes  less  pronounced  in  sucoesaiTe  generations. 
In  August  the  plants  had  only  grown  to  about  five  inches  in  height  in  conse- 
quence of  the  drought ;  but  up  to  the  date  of  writmg  this  (Aug.  15th)  they  had 
developed  no  spines. 

t  Bevue  g6n.  de  Bot.  1890,  p.  276 ;  Bull.  Soc.  Bot.  de  Fr.  1890,  p.  176 ; 
Oomptes  Bendus,  1891,  cxii.  p.  110. 

\  ''Sur  les  causes  des  Formes  anormales  des  Plantes  qui  croissent  dans 
Tobscurit^/'  ArduTes  Ntolandaises  dee  Soi.  exac.  et  nat  t  xii  p.  297. 
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Phragmites  communis.  This  grass  is  very  abundant  in  tHe 
Nile  Valley,  growing  in  places  which  are  not  artificially 
irrigated.  It  covers  large  areas  of  waste  ground  outside  Cairo, 
forming  a  stunted  growth,  the  leaves  being  very  short  and  sharp- 
pointed.  It  has  been  named  var.  isarica.  Close  to  the  Nile, 
ijowever,  in  Bhoda  Island,  it  grows  ten  or  more  feet  high,  with 
Jong  leaves  almost  exactly  like  the  plants  in  English  rivers. 
In  many  places  the  two  forms  of  leaf  are  on  the  same  stem, 
sometimes  even  alternating  with  each  other,  suggesting  the  idea 
that  the  leaves  were  elongated  or  abbreviated  and  spinescent, 
according  as  the  plant  happened  to  have  sufficient  water  at  its 
disposal  or  not. 

In  this  plant  we  have,  therefore,  a  varietal  character  which  is 
quite  inconstant,  as  it  varies  repeatedly  even  on  the  same  stem, 
and  which  has  not  become  relatively  fixed,  though  deemed  worthy 
of  a  name. 

Such  and  other  facts  show  how  completely  relative  many 
varietal  and  even  specific  characters  may  be.  They  may  have 
every  degree  of  constancy,  but  they  can  often  and  easily  change  if 
the  environment  be  altered,  till  other  characters  take  their  place, 
which  may  then  become  relatiyely  fixed  in  their  turn. 

I  have  said  that  all  observations  tend  to  prove  that  the  great 
reduction  of  the  parenchymatous  tissues,  with  a  correlated 
hardening  of  the  mechanical  tissues — so  that  a  spinescent  cha- 
racter becomes  very  characteristic  of  desert  plants — are  simply 
the  ineyitable  results  of  the  action  of  the  environment.  That 
this  is  so,  is  corroborated  by  an  experiment  of  M.  Duchartre  on 
the  effect  of  drought  upon  Dioicorea  Batatas  *. 

Some  tubers  of  this  plant  produced  long  shoots,  but  without 
being  allowed  to  have  any  water  at  all.  The  effect  upon  the 
stem  was  that  it  acquired  excessive  rigidity  with  no  heliotropism 
nor  power  of  climbing.  Although  the  stem  was  much  more 
slender  than  normally,  there  was  a  marked  predominance  of  the 
elements  of  consolidation.  The  fibres  had  very  thick  walls  and 
a  minute  lumen.  The  periphery  of  the  central  cylinder  showed 
a  zone  of  perceptibly  greater  thickness  than  usual,  consisting  of 
fibres  of  small  diameter,  but  with  walls  of  greater  thickness  than 
usual.  This  appears  to  have  been  the  usual  pericycular  zone  so 
common  in  herbaceous  endogenous  stems.     Similarly,  the  coUen- 

•  Bull  Soc.  Bot.  de  Fr.  1885,  p.  156. 
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chymatous  cords  at  the  angles  were  quite  as  much  developed  as 
in  normally  grown  stems. 

Moreover,  all  these  well-developed  mechanical  elements  of 
consolidation  in  the  Dioscorea  were  in  a  greater  relative  pro* 
portion,  in  consequence  of  the  considerahle  reduction  which  the 
parenchymatous  tissues  had  undergone. 

The  leaves  were  small  and  undifferentiated,  the  parenchyma 
hetween  the  veins  being  much  arrested ;  the  stomata  were  un- 
developed and  the  palisade  and  lax  central  parenchyma  all  alike 
and  unformed  in  character,  except  that  the  two  of  four  larger 
layers  in  the  centre  had  no  chlorophyll. 

From  the  above  brief  epitome  of  M.  Duchartre's  experiment 
it  will  be  seen  that,  so  far  as  the  small  amount  of  parenchyma 
and  the  great  density  of  the  mechanical  elements  of  the  fibro- 
vascular  tissues  are  concerned,  we  have  an  exact  parallel  between 
desert  plants  and  this  Dioscorea  grown  without  water  in  the 
dark.  Hence  this  experiment,  together  with  those  referred  to 
above,  will  suffice  to  completely  justify  the  conclusion  that 
the  indurated  character  of  the  mechanical  system  and  also  the 
spinescent  features  of  so  many  desert  plants  are  simply  the  imme- 
diate results  of  the  effects  of  the  comparatively  waterless  cha- 
racter of  the  environment.  Lastly,  it  must  be  borne  in  mind  that 
the  spinescent  character  is  hereditary,  and  although  the  rigidity 
begins  to  break  down  under  cultivation  in  a  moist  climate  and  a 
good  soil,  the  spines  may  still  be  formed  but  become  gradually 
modified  and  finally  disappear,  reverting  to  leafy  branches,  as  has 
occurred  with  cultivated  pears,  plums,  and  Ononis ;  or  back  into 
leaves,  as  in  JBerberis, 

That  **  xerophilous  "  peculiarities  of  plants  are  not  only  cor- 
related with  but  are  actually  caused  by  the  arid  conditions  of 
their  environment  is  the  conclusion  of  A.  F.  W.  Schimper  *,  who 
has  lately  studied  the  flora  of  Java.  He  finds  that  the  plants  of 
the  shores,  alpine  plants,  those  of  the  solfataras,  and  epiphytes, 
although  very  different  from  each  other  in  a  classificatory  sense, 
all  present  common  characters  in  being  strictly  **  xerophilous." 
In  all,  the  leaves  are  small  and  thick,  there  is  a  strong  cuticle. 


*  "  Ueber  Schutzmittel  des  Laubes  gegen  Transpiration,  besonden  in  der 
Flora  Java's"  (Mittheilungen  aus  den  Sitzungsberiohten  der  konigl.  preuss. 
Akademie  der  Wissensohaften  zu  Ber  n,  1890,  Heft  vii.  p.  1045).  See  also 
BeT.  g^n.  de  Bot  1892,  p.  364. 
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the  stomata  being  at  the  bottom  of  "  cryptB,"  the  iutercellular 
spaces  reduced,  hairs  more  abundant,  the  water-storage  tissues 
present,  &q.  The  author  concludes  from  his  observations  that 
among  the  causes  capable  of  determining  the  development  of 
these  various  adaptations  of  defence  against  a  temporary  or 
permanent  insufficiency  of  water  are  the  dryness  of  the  atmo- 
sphere and  soil,  a  strong  insolation  and  rarefaction  of  the  air,  the 
richness  of  salts,  or  a  too  low  temperature  of  the  substratum. 
The  stunted  condition  of  the  plants  of  the  solf  ataras  and  of  the 
shores  would  be  due  to  the  too  great  abundance  of  salts  in  the 
substratum,  which  has  the  result  of  reduciag  the  assimilation  of 
carbon. 

As  a  corroboration  of  the  preceding,  it  may  be  added  that 
MM.  J.  Vesque  et  Ch.  Viet*  came  to  the  same  conclusion, 
namely,  that  the  fibrovascular  structures  were  much  more 
developed  in  a  dry  than  in  a  moist  atmosphere. 

I  will  conclude  this  section  by  quoting  the  following  cor- 
roborative remarks  of  Grisebach  t : — ^'*  Au  nombre  de  phdno- 
m^nes  gen^ralement  r^pandus  figure  le  d^veloppement  des 
Opines,  ph^nomene  qui  va  en  croissant  avec  la  secheresse  du 
climat.  Les  arbustes  epineux  plus  petits  qui  habitent  les  steppes 
asiatiques  et  les  solitudes  du  Sahara  p6n^trent  dans  les  savanes 
de  la  contree  basse  du  Soudan  {Tragacantha^  Jlhagi).  L'exemple 
le  plus  remarquable  de  ce  fait  est  fourni  par  le  Sider  {Zizt/pkus 
Spmor-Chriati),  qui,  sous  la  forme  d'un  arbuste  ou  arbre  naiu, 
s*etend  depuis  la  Palestine  jusq'au  Sennaar  et  au  Bornou.  Mais 
dans  le  Soudan  le  d^veloppement  des  Opines  n'est  point  limite 
aux  arbustes  asiatiques  de  petite  taille,  ou  k  la  forme  de  Sodada, 
puisque  mdme  les  arbres,  notamment  les  Acacias,  aussi  bien  que 
les  plantes  grasses,  sent  6galement  armes  d'organes  piquants. 
Dans  la  Nubie,  la  majority  des  arbres  sont  Epineux,  et  il  parait 
que  dans  certaines  parties  de  TAbyssinie  et  dans  le  Bornou  il 
n'est  presque  point  de  vegetal  ligneux  sans  epines.  line  chose 
semblable  est  rapportee  par  M.  Livingstone  relativement  aux 
contrees  confinant  avec  le  Kalahari,  tandis  qu'au  contraire 
cette  organisation  s'^vanouit  sur  le  partage  des  eaux  dans  la 
direction  du  Congo." 

*  "De  rinflaenoe  du  Milieu  sur  la  Structure  anatomique  des  Y^Staux," 
Ann.  Sd.  Nat,  Bot.  s^.  6,  torn.  xii.  1881,  p.  167. 
t  La  y^6tation  du  Globe,  ii.  p.  197. 
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IV.  Foliage  of  Desert  PlanU. 

Another  result  of  the  deficiency  of  water  is  the  small  size  of 
the  leaves  of  desert  plants,  thereby  lessening  the  surface  of  the 
transpiring  organs ;  or  else  they  are  suppressed  almost,  if  not 
quite,  altogether,  as  in  Retama^  Anabasis^  Ephedra,  and  Tamarix. 
Many  plants  produce  moderate-sized  leaves  iu  the  early  spring  as 
soon  as  the  rainy  season  commences,  but  none  or  very  small  ones 
later  on,  as  Zilla,  Alhagi^  Statice,  &c.  The  inrolled  margins  of 
the  leaves,  which  make  them  assume  the  form  of  a  more  or  less 
closed  cylinder,  is  another  common  contrivance. 

Now  while  this  reduction  of  surface  is  beneficial  by  lessening 
transpiration,  we  must  remember  that  it  is  simply  the  result  of 
drought.  This  is  proved  in  several  ways :  first,  one  and  the 
same  plant  will  produce  much  larger  leaves  in  March  or  April, 
when  a  good  supply  of  water  is  at  hand,  but  minute  leaves  in 
June,  when  the  supply  is  deficient ;  secondly,  if  the  same  plant 
be  grown  in  the  Nile  Valley  it  ceases  to  produce  the  smaller 
summer  foliage  and  resembles  the  ordinary  herbaceous  leaves  of 
temperate  climates.  Thus  Salvia  lanigera  growing  in  the  Delta 
has  flat  leaves,  eight  inches  in  length  ;  but  when  in  the  Desert 
they  are  only  about  two  and  a  half  inches  long,  with  the  margins 
inrolled.  A  similar  variability  is  a  common  phenomenon  and  is 
well  known ;  for  numerous  instances  might  be  given  of  leaves 
varying  in  form  and  structure  on  the  same  plant  or  on  different 
individuals,  according  as  they  develop  at  different  times  or 
under  different  circumstances — or,  again,  if  the  plant  have  been 
transplanted,  say,  from  a  hot  to  a  culd,  or  from  a  dry  to  a  wet 
locality ;  or,  again,  from  a  low  to  a  high  altitude  or  vice  vend. 
Mr.  G-room  records  a  case  of  an  orchid,  JRenanthera  albescens, 
which  naturally  scrambles  over  plants  growing  on  hot  open 
sandy  heaths.  The  specimen  had  been  transferred  to  the  botanic 
garden,  Singapore,  where  it  was  growing  under  the  shade  of  a 
well-foliaged  tree.  As  might  be  expected,  the  form  and 
anatomical  details  of  the  new  leaves  became  much  altered.  Mr. 
Groom  gives  a  series  of  comparisons  showing  how  the  cuticle 
decreased  in  thickness,  while  the  dimension  of  the  leaf  increased 
in  length  but  was  diminished  in  thickness,  &c* 

Mr.  Scott  Elliot  f  has  independently  arrived  at  a  very  similar 

*  *  Annals  of  Botany/  vii.  p.  162. 

t  "  Notes  on  the  Regional  Distribution  of  the  Cape  Flora,"  Trans.  Bot.  Soc 
Edinb.  1891,  p.  241. 
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resolt  as  to  the  cause  of  the  small  size  of  the  leaves  of  the 
"  ericaceous  "  type  which  prevails  in  parts  of  the  Cape  and  of 
Australia.  He  observes : — "  The  climate  [of  the  Karoo]  is 
characterized  by  a  long  and  dry  summer  and  by  plenty  of  wind. 
Such  conditions  obviously  favour  transpiration  . . .  Hence  the 
small  and  excessively  coriaceous  leaves  of  these  plants  without 
much  spongy  parenchyma  are  thoroughly  suited  to  the  climate* 
We  may  even,  I  think,  go  a  step  further  and  say  that  the 
physical  conditions  have  produced  this  form  . .  .  With  regard  to 
leaves  certain  observations,  which  are  not  yet  extensive  enough 
for  publication,  as  to  the  variation  in  size  and  texture  of  the 
leaf  in  the  same  species  in  different  habitats,  strongly  incline  me 
to  believe  that  the  smallness,  cuticularization,  and  want  of  spongy 
parenchyma  in  the  leaf  all  follow  directly  from  such  conditions.'* 
Similarly  M.  E.  Warming  attributes  a  similar  result  to  climate, 
especially  the  dryness  of  the  atmosphere  on  the  Campos  of  Lagoa 
Santa  in  Brazil.  He  writes  : — *'  Lorsque  les  feuilles  ne  sent  pas 
tomenteuses  sur  les  deux  faces,  elles  sent  ordinairement  raides 
et  coriaces ;  les  feuilles  de  plusieurs  especes,  agit^es  par  le  vent, 
font  entendre  un  bruit  de  cliquetis  ou  de  crecelle  tr^a  extra- 
ordinaire; tels  sont  certains  Salvertia,  Vochysiay  le  Palicourea 
rigida  ou  strepitans  et  certains  Bombax.  La  majorito  des 
esp^s  arborescentes  ont  les  feuilles  dures  et  coriaces,  k  quelque 
famiUe  qu'elles  appartiennent'*  *. 

Besides  the  general  reduction  in  size  of  the  leaves,  plants  in 
the  desert  reach  the  iuhaphyllous  and  aphyllous  conditions.  The 
degradation  in  the  size  and  form  of  the  leaf  passes  through 
many  degrees  till  the  leafless  stage  is  reached,  as  in  Ephedra 
and  Betama,  Just  short  of  that,  the  leaves  are  minute,  scale- 
like, closely  adpressed  against  the  stem,  and  assume  the  ap- 
pearance of  the  foliage  of  Thuja,  Oupressus,  &c.  In  the  desert 
this  form  is  well  seen  in  Anabasis  reticulata  and  Salsola  Bachoi. 
Such  leaves  may  terminate  in  sharp  points,  as  in  Gomulaca 
macranthay  and  as  seen  in  our  English  Salsola  Kali,  This  last- 
named  genus,  as  also  Tamarix,  adopts  both  forms,  just  as 
Betinospora  may  have  them,  even  on  the  same  plant. 

That  drought  is  the  main  cause  is  inferred  from  the  fact  that 
similar  forms  occur  in  plants  in  rocky  and  arid  mountain  regions 
at  high  elevations.      Thus    while    the    New    Zealand    nearly 

*  Op.  cit.  p.  155  [suprcL,  p.  218]. 
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apbyllous  species  of  Veronica  liye  at  an  elevation  of  7000  feet, 
F.  thujioides  is  found  at  a  lower  but  still  high  elevation. 
Similarly  Thujas  (Biotas)  are  trees  apd  shrubs  of  considerable 
elevation.  So  manj  coincidences  here  offer  the  same  grounds 
in  support  of  the  contention  that  similar  causes  have  brought 
about  similar  results  and  produced  these  mimetic  forms  in 
genera  of  widely  different  orders.  Thus  Tamarix  in  Africa  may 
be  said  to  represent  Haloxylon  Ammodendron  of  Beluchistan  and 
the  Oriental  steppes  (Aitchison  and  Grisebach),  Catuarina  of 
Australia,  the  Thujas  of  Japan  and  California,  Veronica  thu- 
jioides  of  New  Zealand,  Sm, 

V.  Succulent  PlanU. 

Although  spinescence  and  hairiness  are  the  prevailing  features 
in  the  desert  plants  near  Cairo,  some  few  are  decidedly  succulent, 
as  the  species  of  Zygophyllum.  That  this  feature  is  one  of  the 
direct  results  of  the  intense  heat  (probably  influenced  by  the 
presence  of  salts  in  the  soil),  inducing  the  formation  of  a  thick 
cuticle,  which,  in  turn,  involves  the  retention  of  water  and  the 
development  of  succulent  aquiferous  tissues,  I  think  cannot  be 
doubted.  The  presence  of  salts  has  been  proved  by  M.  Lesage 
to  be  the  immediate  cause  of  succulency  in  maritime  plants 
of  temperate  climates*;  and  he  succeeded  in  making  plants 
succulent  which  are  not  so  ordinarily.  On  the  other  hand,  the 
structure  of  "  rock  plants,'*  such  as  Sedums,  Haworthias,  ^.,  is 
correlated  with  their  arid  and  stony  surroundings  (probably 
without  the  aid  of  salts),  and  is  obviously  one  of  the  many 
adaptations  for  the  storage  of  water. 

That  the  succulency  is  due  to  the  direct  action  of  the  environ- 
ment, is  shown  by  the  results  of  experiments  in  which  the 
normal  succulency  is  made  to  disappear  when  a  new  combination 
of  surrounding  conditions  is  supplied  to  the  plant.  Thus 
M.  Battandiert  cultivated  Sedum  Clusianum,  and  the  leaves 
at  once  began  to  assume  a  flatter  character,  and  he  remarks  as 
a  coincidence  that  the  two  species  8.  stellatum  and  ^8^.  tuberosum^ 
which  are  not  rupicolous  in  France,  but  inhabit  wet  places, 
have  flat  leaves.  On  the  other  hand,  I  have  found  the  leaves  of 
S,  stellatum  growing  in  cracks  between  flat  slabs  of  rock  in  Malta, 

«  The  Bucoulenoy  of  sereral  members  of  the  Ckenopodiacea  which  frequent 
galine  marshes  and  deserts  may  be  now  attributed  to  the  same  cause, 
t  Bull.  Soc.  Bot.  de  Fr.  1887,  p.  191. 
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in  an  exposed  heated  spot,  to  be  more  or  less  cylindrical. 
M.  Battandier  also  says  that  two  other  species  which  are  not 
rupicolous  but  grow  in  dry  earth,  viz.  Sedum  rubensajid  S,  Magnolia 
have  flat  leaves  in  a  wet  season  but  cylindrical  leaves  in  a  dry  one. 

Similarly  the  common  maritime  fleshy  Samphire  of  temperate 
climates,  Crithmum  maritimumy  when  cultivated  in  a  garden 
became  luxuriant  and  bore  flat  and  smooth  leaves. 

Centaurea  crassifoUa^  a  plant  peculiar  to  the  Maltese  islands, 
growing  in  hot  rocky  valleys,  has  thick  succulent  leaves  whicb 
survive  during  the  bot  season ;  but  in  March,  when  it  begins  to 
produce  its  new  foliage,  before  the  hot  summer  has  approached, 
I  found  that  tbe  leaves  were  nearly  as  thin  as  in  ordinary  plants. 

As  another  example,  M.  Costantin  observed*  that  Sahola 
Kali,  a  common  inhabitant  of  maritime  salt  marshes,  grows  up 
sandy  rivers,  when  it  passes  into  8,  Tragus  by  losing  its  fleshy 
leaves. 

The  most  elaborate  series  of  experiments  to  test  the  source 
of  the  succulency  of  the  maritime  plants  has  been  carried  out 
by  M.  Lesaget,  who  shows  conclusively  that  the  presence  of 
salt  is  at  least  a  potent  cause  in  its  production.  He  succeeded 
in  making  plants,  such  as  garden  cress,  succulent  by  watering 
with  salt  water.  He  also  testifies  to  the  hereditary  effect,  in 
that  seed  obtained  from  plants  of  cress  which  were  somewhat 
succulent  in  the  first  year's  experiment  became  still  more  so  in 
the  following. 

The  increased  substance  of  the  leaf  is  accompanied  by  a 
greater  development  of  palisade-tissue  with  diminished  inter- 
cellular passages  and  a  less  proportion  of  chlorophyll.  This 
latter  result  is  correlated  with  a  relative  decrease  in  the  amount 
of  starch  produced. 

Prom  all  the  above  facts,  natural  and  experimental,  the 
conclusion  is  inevitable  that  while  succulency  is  of  benefit  to  the 
plants  under  the  conditions  in  which  they  grow,  especially  by 
enabling  them  to  store  water  during  the  hot  and  dry  season,  it 
is  in  all  cases  actually  brought  about  by  the  direct  action  of  the 
environment  itself,  coupled  with  the  responsiveness  of  the  pro- 
toplasm of  the  plant. 

*  Journ.  de  Bot.,  15  mars  1887. 

t  Bev.  g^n.  de  Bot.  yoI.  ii.  pp.  55,  106, 163 ;  see  also  Oomptes  Bendus,  oxii. 
1891,  p.  672. 
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VI.  Protection  of  Buds. 
A  feature  very  characteristic  of  the  African  desert  grasses 
may  be  here  mentioned — namely,  the  retention  of  the  leafnsheatlis, 
80  that  the  annual  buds  are  carefully  protected  against  drought 
when  they  appear  in  the  spring.  Similarly  the  Paronych%ace<B 
are  provided  with  scarious  stipules  completely  concealing  the 
buds  within  them.  Similarly  Lavandula  atriplieifolia  has  a  spike 
of  densely  overlapping  bracts  (resembling  the  "  wheat-eared " 
monstrous  form  of  Dianthus)  protecting  the  flower-buds.  M. 
Warming  noticed  the  same  thing  in  Brazil.  He  thus  writes : — 
**  Dans  le  groupe  des  Glumiflores  (Cyp^rac^es  et  Gh*amin6es)  les 
feuilles  sont  ^troites  et  raides ;  presque  toutes  les  espies  de  ce 
groupe  sont  tuniqu^es  au  sens  oil  M.  Hackel  a  employe  ce  mot 
pour  la  premiere  fois  en  1889,  c'est-^ire  que  les  bourgeons 
demeurent  envelopp6s  et  prot6g6s  par  la  base  des  feuilles  qui 
persistent  pendant  longtemps,  comme  cela  a  lieu  aussi  dans  le 
JPosidonia  oceanica  {Andropogon,  Bhyncoapora^  Scirpus  sp.,  etc.)." 
In  the  African  deserts  numerous  species  of  AtUtida  illustrate 
this  fact.  Lastly,  it  may  be  added  that  bulb-scales  may  become 
almost  "  woody  '*  {Allium  Crameri^  Ac.). 

VII.  Boots, 

The  organs  hitherto  considered  are  mostly  above  ground,  but 
roots  also  exhibit  features  of  self-adaptation  to  desert  life  in 
the  enormous  length  they  sometimes  attain.  Dr.  G.  Volkens 
describes  *  how  a  young  plant  of  Monsonia  nivea  of  one  year's 
growth  may  be  seen  between  July  and  January  to  have  a  small 
rosette  of  three  or  four  leaves,  while  the  roots  may  be  twenty 
inches  in  length.  Other  plants  may  have  roots  two  or  more 
metres  long.  The  Colocynth,  he  observes,  has  an  enormous  length 
of  root  in  order  to  maintain  its  existence.  It  stands  singly,  has 
large  herbaceous  leaves  without  any  means  of  preventing  an 
excess  of  transpiration,  as  a  cut  shoot  fSEtdes  within  five  minutes  ; 
and  yet  it  flourishes  unshadowed  through  the  whole  summer. 

The  great  length  of  root  in  certain  desert  plants  has  been  also 
noticed  elsewhere.  Thus  Dr.  Aitchison  observed  in  Beluchistan 
that  "  several  of  the  Astragali  (A,  kahiricus,  auganus^  huchtor- 
mensis)  have  long  whip-like  roots,  the  bark  of  which  is  employed 
as  twine  by  the  people.  These  roots  are  extracted  in  a  very 
neat  way,  by  attaching  a  loop  of  twine  to  the  crown,  passing  a 
stick  through  the  other  end  and  making  it  act  as  a  lever  '*  f. 

»  Op,  cit.  p.  7  [mpra,  p.  220].  t  Op.  cit.  p.  431  [supra,  p.  221]. 
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M.  de  Candolle  has  also  called  attention  to  the  advantages  of 
long  roots  in  enabling  the  plants  to  resist  extremes  of  tempera- 
ture. He  says : — "  L'action  de  la  temperature  est  tres-sensible 
k  la  surface  des  sols,  et  Test  moins  k  une  certaine  profondeur ; 
d'oii  il  resulte,  1°,  que,  dans  un  terrain  donn^,  les  plantes  a 
racines  profondes  r^sistent  mieux  aux  extremes  de  la  tem- 
perature que  celles  k  racines  superficielles ;  2°,  qu'une  plante 
donn^e  r^siste  mieux  aux  extremes  de  la  temperature  dans  un 
terrain  plus  compacte,  ou  moins  bon  conducteur  du  calorique,  ou 
moins  dou6  de  la  faculte  rajonnante,  que  aaas  un  sol  ou  trop 
leger  ou  bon  conducteur,  ou  rayonnant  fortement  le  calorique ; 
S°y  la  nature  des  plantes  et  ceUe  du  sol  etant  donne^s,  les 
plantes  resistent  mieux  au  froid  dans  une  atmosphere  seche,  et  k 
la  chaleur  dans  une  atmosphere  humide  "  *. 

The  cause  of  the  long  tap-roots  of  so  many  desert  plants  is 
the  well-known  responsive  power  of  the  apices  to  moisture,  or 
hydrotropism.  Similar  phenomena  may  not  infrequently  be  seen 
in  England.  Thus  if,  for  example,  the  tip  of  the  root  of  a  seedling 
turnip  gets  into  a  field  drain -pipe,  it  may  grow  to  a  length  of 
some  yards,  of  course  never  producing  the  turnip  t.  As  water  is 
often  to  be  found  at  various  depths  below  the  surface  of  the 
desert,  the  roots  stimulated  by  ascending  moisture  continue  to 
grow  downwards  till  they  attain  very  great  lengths. 

Dttbation. — Some  desert  plants  are  usually  annuals,  the 
majority  b<ing  perennials.  A  feature,  however,  which  Dr. 
Yolkens  notices  is  that  these  characters  are  particularly  liable  to 
dhange  in  desert  plants  according  to  circumstances.  Plants 
which  normally  live  but  one  year,  as  species  of  Savignya^  Poly- 
earpon,  Malva,  Trigonella,  Ifioga,  Ac.,  may  survive  two  or  more 
years ;  while  perennials,  like  Capparis,  Tamarix^NitrariayRetama^ 
Acacia,  4&c.,  may  become  annuals.  The  fact  is  that  it  simply 
depends  upon  the  depth  to  which  the  primary  tap-root  descends 
BO  as  to  secure  a  more  continuous  supply  of  water  below  the 
surface,  which  enables  the  plant  to  survive  the  hot  season. 

Mr.  Scott  Elliot  has  observed  the  same  fact  in  South  Africa  X^ 
In  speaking  of  the  prevalence  of  the  "  ericaceous  "  type,  including 
350  species  oi  Erica  itself,  he  remarks: — "It  is  not,  I  think, 

*  '  Essai  ^l^mentaire  de  Q^ographie  Botanique/  Diet.  Sci.  Nat  torn,  xriii. 

t  I  have  such  a  specimen,  which  was  hrought  to  the  kte  Prof.  J.  S.  Henslow 
by  a  villager  in  Suffolk  about  the  year  1850. 

\  Op.  cit.  Trans.  Bot  Soc.  Ed.  1891,  p.  244  [mpra,  p.  228]. 
ZAJSnS.  JOUBN. — BOTAKT,  TOL.  IXX.  S 
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hard  to  see  why  this  type  should  obtain  so  krgely  in  the 
S.W.  district.  There  is,  to  begin  with,  no  winter  worthy  of  the 
name ;  and  therefore  annuals  would,  when  becoming  acclimatised, 
probably  cease  dying  at  the  end  of  the  year,  because  there  is 
no  reason  why  they  should.  Certain  European  annuals  of  cultiva- 
tion have,  in  fact,  become  perennials." 

Now  the  annual,  biennial,  or  perennial  character  of  plants  is 
often  regarded  as  specific;  but  it  is  one  which  can  be  easily 
changed,  and  may  then  becx)me  hereditary :  thus  the  garden  form 
of  the  carrot  is  now  biennial,  but  normally,  as  a  wild  plant, 
Daucus  Carotay  it  is  an  annual.  This  is  simply  the  result  of 
sowing  the  seed  of  the  original  wild  form  late  in  the  season. 
The  consequence  was  that  the  plants  did  not  blossom  till  the 
following  year.  Then,  by  selection,  this  biennial  feature  has 
been  fixed,  and  is  now  hereditary. 

Poa  annuay  if  grown  in  plenty  of  moisture,  at  once  becomes  a 
perennial;  as  it  does  also  on  the  Alps,  just  as  several  other 
annuals  at  lower  altitudes,  as  well  as  latitudes,  become  perennial 
when  growing  at  higher  altitudes  and  latitudes. 

Mr.  Th.  Holm  *  has  recorded  a  number  of  examples  of  American 
plants  which  are  ordinarily  annuals,  but  become  perennial  under 
exceptional  conditions.  They  include  Hypericum  nudicaule. 
Delphinium  Consolida,  Cyperus  favescens^  Carex  cyperoides,  and 
species  of  grasses  and  Crucifers  which  are  annuals  in  Europe, 
but  perennials  in  the  United  States,  and  particularly  so  near 
Washington.  For  example,  Arahis  dentata^  which  is  typically 
biennial,  and  A,  lyrata,  which  is  normally  annual  or  biennial, 
have  formed  perennial  specimens.  On  the  contrary,  A.  laviyata, 
said  to  be  perennial  by  Hildebrandt,  is  not  at  all  rare  as  a  biennial 
near  Washington. 

This  change  in  duration  may  be  accompanied  by  a  change  in 
the  period  of  flowering ;  or  the  period  of  flowering  may  change 
without  a  plant  altering  its  duration  of  life.  These  alterations 
may  become  permanent.  Thus,  Sir  J.  D.  Hooker  t  noticed  how 
the  stock  and  mignonette  become  perennids  in  Tasmania ;  on 
the  other  hand,  the  castor-oil  becomes  an  annual  in  England. 

As  a  remarkable  instance  of  a  plant  having  undergone  a 
complete  change  of  season  in  flowering,  Oxalis  cemua  may  be 

*  "  On  the  Vitality  of  some  Annual  Plants,"  Amer.  Joum.  Sci.  xlii.  1891, 
p.  304 ;  also  Bey.  g^n.  de  Bot.  1892,  p.  364. 
t  Animate  and  Plants  under  Domest.  ii.  p.  905. 
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mentioned.  This  is  a  native  of  the  Cape  of  Good  Hope,  and 
flowers  in  the  winter,  t.  e,  July ;  but  throughout  the  whole  of 
the  Mediterranean  border,  where  it  has  become  dispersed  since 
1806,  it  blossoms  firom  Norember  to  April  *. 

Mr.  Darwin  has  so  f  uUj  discussed,  under  the  head  '^Acclima- 
tization  "f,  the  yariability  of  plants  in  adapting  themselves  to 
climate,  and  so  becoming  "  precocious  "  or  "  late  "  in  flowering, 
that  I  need  not  enter  upon  this  subject.  All  I  would  contend 
for  is  that  such  variations  of  habit  are  simply  due  to  the  respon- 
siveness of  protoplasm  to  the  environmental  conditions,  and  that, 
when  once  acquired,  they  all  tend  to  and  may  become  hereditary 
traits. 

In  corroboration  of  this  I  will  conclude  with  the  following 
observations  by  the  late  Dr.  Lindley  J: — ^** It  often  happens  that, 
as  in  peas,  the  tendency  in  such  plants  to  advance  or  retard 
their  season  of  ripening  was  originally  connected  with  the  soil  or 
climate  in  which  they  grew.  A  plant  which  for  years  is  cultivated 
in  a  warm  dry  soil,  where  it  ripens  in  forty  days,  will  acquire 
habits  of  great  excitability :  and  when  sown  in  another  soil  will, 
for  a  season  or  so,  retain  its  habit  of  rapid  maturity ;  and  the 
reverse  will  happen  to  an  annual  from  a  cold  and  wet  soil.  But 
as  the  latter  will  gradually  become  excitable  and  precocious  if  sown 
for  a  succession  of  seasons  in  a  dry  warm  soil,  so  will  the  former 
lose  those  habits,  and  become  late  and  less  excitable." 

Vm.  Histological  Peculiarities  of  Desert  Plants. 

Although  the  morphological  features  of  desert  plants  are 
ol)viou8ly  adaptive,  the  histological  elements  illustrate  the  same 
fact  even  in  the  most  minute  details  §. 

Epidebmis  and  Cuticle. — Commencing  with  the  epidermis,  a 
thickened  cuticle  in  various  degrees  is  of  well  nigh  universal 
occurrence.  There  is  also  very  frequently  a  superficial  layer  of 
wax.  The  cuticle  is  often  covered  with  waved  lines  or  ridges, 
especially  on  elevated  cells,  and  the  hairs  with  tubercles. 

*  See  my  paper  on  **  The  Northern  Distribution  of  OmUs  eemua,  Thunb." 
Proc  linn.  Soc  1890-92,  p.  31. 

t  Animals  and  Plants  under  Domest.  ii.  p.  305. 

X  *  Theory  of  Horticulture,'  p.  465.    (The  italics  are  mine.) 

§  The  reader  might  consult  M.  Yeeqne's  deeoriptions  and  figures  of  species 
of  CappariSt  showing  how  their  anatomical  structure  conformed  to  their  habits. 
*'  L'Esp^  T^g^tale  consid^r^  au  point  de  vue  de  Tanatomie  compart,"  Ann. 
SoL  Nat.  sdr.  6,  t  ziiL  1882,  p.  5. 
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M.  Dufour*  found  experimentally  that  the  thickness  of  the 
external  and  lateral  walls  of  epidermal  cells  is  greater  under  sun- 
light than  is  that  of  the  same  species  when  grown  in  the  shade ; 
and  the  cuticle  is  also  much  more  developed  under  sunlight. 

It  need  hardly  he  pointed  out  that  in  the  desert  the  sunlight 
and  glare  reflected  from  the  sand  are  very  powerful,  and  therefore, 
cceterU  parihuSf  the  intensification  of  those  elements  mentioned 
is  just  what  would  be,  on  d  priori  grounds,  expected  from 
M.  Dufour's  experiments.  But  the  thickness  of  the  cuticle 
tends  powerfully  to  prevent  the  loss  of  water,  which  is  the  end 
and  aim  of  all  desert  plants  in  their  adaptations  to  the  climate. 

Dr.  Volkens  t  observed  that  a  considerable  number  of  xero- 
phile  plants  are  protected  against  a  too  energetic  transpiration 
by  the  existence  on  the  surface,  outside  the  cuticle,  of  a  thick 
layer  of  a  sort  of  varnish,  very  brilliaDt  in  appearance.  It  is  in 
great  part  soluble  in  alcohol,  and  without  doubt  of  a  resinous 
nature.  An  interesting  fact,  from  the  point  of  view  of  geogra- 
phical botany,  is  that  such  plants  are  peculiar  to  the  southern 
hemisphere. 

The  presence  of  wax  on  the  surface  of  leaves  was  long  ago 
observed  by  Mulder  to  be  closely  correlated  with  chlorophyll ; 
so  that  when  we  find  the  palisadic  layers  much  increased,  as 
they  are  in  desert  plants,  we  should,  d  priori,  expect  a  specially 
increased  layer  of  wax.  The  production  of  this  substance  is 
dependent  ultimately  upon  the  increased  amount  of  light  [and 
heat  ?],  which  appears  to  deoxidize  chlorophyll,  and  to  leave  wax 
as  one  of  the  products ;  hence  the  epidermis  becomes  colourless 
and  the  cuticle  coated  with  wax,  as  the  wax  increases  with  the 
loss  of  water.  Upon  this  Mr.  Herbert  Spencer  observes : — "  The 
deposit  of  waxy  substances  next  to  the  outer  surface  of  the 
cuticular  layer  in  leaves  is  probably  initiated  by  the  evaporation 
[transpiration  ?]  which  it  eventually  checks  "  J. 

When  the  external  walls  of  epidermal  cells  are  flat,  the  cuticle 
is  generally  smooth ;  when,  on  the  contrary,  each  cell  forms  a 
convexity  towards  the  exterior,  it  is  nearly  always  ornamented, 
either  with  parallel  and  straight  or  undulating  strise,  or  they 
may  be  more   or    less    reticulated,  &c.     The  above  features 

#  Ann.  des  Sci.  Nat,  Bot.  s^r.  7,  torn.  v.  p.  311,  t.  yiii. 
t  "  IJeber  Fflansen  mit  lackirten  Blattem/*  Berichte  der  deutschen  botan. 
Gesellschaft,  Bd.  viu.  Heft  4.  p.  120  (1890). 
t  *  Principles  of  Biology/  ii.  p.  246. 
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are  common  in  desert  plants.  M.  Vesque  offers  the  following 
interpretation  * : — "  II  sendt  bien  difficile  de  determiner  le  role 
de  ces  dessins  cuticulaires  par  Texperienee ;  mais  ^tant  donn^e 
cette  circonstance  singuli^re  que  les  ^pidermes  plans  en  sont 
ordinairement  d^pourvus,  tandis  que  les  parties  conrexes  en 
pr^sentent  presque  toujours,  il  est  pei^is  d'^mettre  une  hypo- 
these  h  mes  yeux  fort  plausible.  Chaque  cellule  convexe  repre- 
sente  en  effet  une  lentille  convergente  qui,  malgr6  ses  faibles 
dimensions  peut,  surtout  dans  les  pays  chauds,  notablement 
Burelever  la  temperature  en  un  point  d^termin^  de  la  cellule 
epidermique  ;  il  est  done  important,  dans  ce  cas,  de  remplacer  la 
vitre  lisse  par  une  vitre  cannelee  qui  a  pour  effet  de  disperser, 
d*^galiser  la  lumi^re  incidente ;  de  cette  mani^re  on  comprend 
pourquoi,  dans  un  grand  nombre  de  cas,  les  cellules  convexes 
qui  avoi^inent  les  stomates  ou  les  poils  enfouc^s  au-dessous  du 
niveau  de  Tepiderme  et  celles  qui  se  reinvent  en  petites  sallies 
autour  de  la  base  des  poils  sont  strides  tandis  que  les  autres  ne 
le  sont  pas." 

As  far  as  sheets  of  glass  with  striated  and  reticulated  surfaces 
can  imitate  a  cuticle,  I  find  that  a  sheet  of  sensitive  paper  is 
not  darkened  to  the  same  extent  under  them  as  under  a  clear 
sheet  of  glass  of  the  same  thickness  when  fully  exposed,  and 
for  the  same  time,  to  sunlight;  though  nothing  could  be 
deduced  from  any  differences  of  temperature  under  the  same 
circumstances. 

PiLOsisM. — Since  a  more  or  less  excessive  hairiness  is  a  cha- 
racteristic feature  of  the  great  majority  of  plants  growing  in  hot 
and  barren  deserts,  the  question  arises  as  to  what  is  the  cause. 
Now  any  extra  outgrowth,  even  if  it  be  but  epidermal  tri- 
chomes,  implies  the  presence  of  more  nutritive  materials  at  the 
disposal  of  the  plant  at  the  spot  than  when  they  are  not  formed 
at  all.  M.  Mer,  who  studied  the  question,  came  to  the  con- 
clusion that,  cateris  paribus,  hairs  are  due  to  a  localized  extra 
nourishment,  and  therefore  frequently  occur  upon  the  ribs  and 
veins,  t.  e,  immediately  over  the  channels  of  sap.  He  thinks 
this  view  is  supported  by  such  a  case,  e,  y.,  as  Bhus  Cottnus, 
in  which  the  abortive  pedicels,  which  bear  no  fruit,  develop  a 
large  amount  of  hairs,  while  the  pedicels  which  bear  fruit  have 
few  or  none.  The  excess  of  hair  is  therefore  presumably  due 
to  a  compensatory  distribution  of  sap. 

*  Op,  cit,  p.  34  [supra,  p.  235,  note]. 
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M.  Aug.  Pyr.  de  Candolle  came  to  the  same  conclusion  in  1827 ; 
for  he  thus  wrote  about  Bhus  Cotinus : — "  Peut-etre  la  s^ve 
destin^e  k  nourir  les  fruits  ne  trouvant  plus  d'emploi,  lorsque 
ceux-ci  ont  averts,  produit-elle  ce  d^veloppement  extraordinaire 
de  poils.  Quelques  filets  dVtamines  (Verhascum,  Tradescantia) 
deviennent  aussi  poilus  quand  les  antb^res  ayortent,  et  pro- 
bablement  par  la  m^me  cause  "  *. 

Dr.  M.  T.  Masters  observes,  when  speaking  of  the  hair  on  the 
barren  pedicels  of  Bhus  Cotinus^  or  the  "  Wig-plant,"  as  it  is 
called  : — "A  similar  production  of  hair  may  be  noticed  in  many 
cases  where  the  development  of  a  branch  or  of  a  flower  is  arrested ; 
and  this  occurs  with  especial  frequency  where  the  arrest  in  growth 
is  due  to  the  puncture  of  an  insect,  or  to  the  formation  of  a 

gair't. 

As  an  illustration  of  this  last-mentioned  fact,  it  may  be 
often  noticed  how  Veronica  ChanuBdrys  terminates  its  shoots 
with  an  excessively  woolly  globular  bud.  A  similar  thing  happens 
to  a  heath,  Erica  scoparia,  common  on  the  hills  around  Cannes. 
In  the  latter  plant  the  abnormal  leaves  are  broad,  ovate,  and 
densely  hairy ;  while  the  ordinary  leaves  are  linear  and  glabrous. 
These  globular  structures  in  both  plants  are  due  to  the  irritation 
set  up  by  the  presence  of  grubs.  The  axis  and  the  innermost 
leaves  are  arrested  at  the  apex,  while  in  compensation  the  lower 
leaves  of  the  bud  alter  their  character,  enlarge  and  become  densely 
clothed  with  hair  J. 

The  fact  of  hairs  being  developed  over  and  about  the  fibro- 
vascular  cords  is  of  common  occurrence,  and,  under  the  above 
aspect,  becomes  very  significant  in  such  cases  as  in  desert-grasses, 
lavender,  Ac.  Pfitzer  observes,  "Almost  all  grasses  inhabiting 
very  dry  localities  have  leaves  with  well-marked  longitudinal 
folds  "§,  the  stomata  being  situated  within  the  grooves,  while  the 
ridges  correspond  to  the  vascular  and  fibrous  cords.  The  tooth- 
like (or  branched,  as  e,  g,  on  the  calyx  of  Lavender)  hairs  of  the 
grasses  project  like  chevaux-de-frise  over  the  grooves.  They 
have  swollen  bases  capable  of  imbibing  moisture )  and  so  in  all 

*  *  Organographie  V6g6tale,*  torn.  L  pp.  Ill,  112. 

t  ''Teratology/  p.  472. 

X  I  have  elsewhere  called  attention  to  this  fact  in  its  analogy  with  the 
results  of  the  irritating  action  of  the  pollen-tube.  See  '  Origin  of  Floral  Struc- 
tures,' p.  164  seqq, 

§  Quoted  by  De  Bary,  Oomp.  Anat.  &o.  p.  50. 
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probability  absorb  dew,  as  well  as  protect  the  surfaces  against  a 
loss  of  water.  The  marginal  inrolUng  of  the  blade  is,  of  course, 
an  additional  protection.  To  such  an  extent  does  this  occur, 
that  many  blades  of  desert-grasses  are  perfectly  cylindrical ;  the 
upper  surface,  which  is  the  especially  grooved  one,  being  entirely 
concealed  from  view,  as  may  be  well  seen  in  Yolkens's  figure  of 
ArUtida  eiliata  *,  In  some  cases,  as  in  this  grass,  certain  hairs 
assume  a  papillate  form  immediately  over  the  stomata. 

As  another  illustration  which  seems  to  support  M.  Mer's  con- 
tention  that  hairs  are,  ceteris  paribui^  a  result  of  compensation , 
M.  Lesage  f  found  in  a  root  of  the  second  order  of  Phateoluaf 
which  was  much  longer  than  the  primary  root,  that  the  portion 
outside  the  water  was  covered  with  numerous  root-hairs ;  near  the 
water  these  hairs  were  elongated,  while  in  the  water  they  were 
much  shorter,  and  finally  disappeared  altogether.  In  a  transverse 
section  it  was  seen  that  the  cortical  layers  in  the  air  contained 
smaller  elements  than  those  in  the  water ;  and  in  the  central 
cylinder  the  xylem  was  proportionally  more  lignified  in  the  aerial 
portion. 

The  root  of  the  bean  was  made  the  subject  of  similar  obser- 
vations. It  was  found  that  when  numerous  secondary  roots  were 
suppressed,  the  primary  root  was  covered  with  numerous  absorbing 
hairs. 

The  above  interpretation  will,  therefore,  satisfactorily  explain 
the  existence  of  the  hairiness  of  plants  in  the  deserts ;  for  drought, 
aided  by  the  barrenness  of  the  soil,  tends  to  arrest  the  develop- 
ment of  parenchymatous  tissues ;  and  in  proportion  as  this  arrest 
is  excessive,  so  is  the  compensating  process  of  the  production  of 
hairs.  Hence,  just  as  with  plenty  of  water  or  a  good  soil,  as 
obtains  under  cultivation,  plants  tend  to  become  less  hairy  than 
in  the  wild  state,  as  e.^,  the  parsnip,  so,  conversely,  under  aridity 
and  a  poor  soil,  hairiness  becomes  a  characteristic  and  hereditary 
feature. 

Here  again,  therefore,  if  the  above  explanation  of  M.  Mer's 
be  true,  the  very  conditions  which  bring  about  the  production  of 
an  excessive  clothing  of  hair  are  precisely  those  against  the 
severity  of  which  this  dense  clothing  is  one  of  the  very  best  of 
protections. 

The  above  interpretation  receives    indirectly  an  additional 
*  Op.  cit,  pL  xYii.  fig.  4  [supra,  p.  220]. 
t  Comptes  Bendufl,  oxii.  1891,  p.  109. 
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counteDance  from  the  fact  that  just  those  desert  plants  which  do 
develop  much  parenchyma  and  become  exceedingly  fleshy,  as  the 
Aloinece^  Uupharbia,  Cactacea,  Zygophyllum,  &c.,  are  generallj 
entirely  hairless. 

Intense  hairiness  is  certainly  one  of  the  most  conspicuous 
features  of  desert  plants,  and  is  an  invaluable  means  of  lessening 
the  heat  by  forming  a  non-conducting  surface ;  and,  on  the  other 
hand,  is  ameans  of  absorbing  dew  during  the  summer  when  no 
rain  falls. 

Dr.  G.  Volkens  remarks  that  a  multitude  of  cases  establish 
the  empirical  deduction  that  drought  is  correlated  with  the  pre- 
sence of  much  hair,  though  what  the  real  causal  connection  may 
be  is  not  so  clear  to  him  *.  He  observed  that  as  transpiration  tends 
to  increase,  so  does  the  relative  quantity  of  hair,  till  (it  may  be 
added)  the  quantity  becomes  so  great  as  to  check  the  very  process 
which  may  have  had  something  to  do  with  bringing  it  about. 

In  desert  plants  the  hairs  are  of  different  forms.  They  may 
be  stifi*,  straight,  and  adpressed  to  the  surface,  all  lying  in  one 
direction  ;  or  the  *'  needles  "  are  interlacing ;  or  the  hairs  may  be 
of  a  twisted  cottony  character  and  cover  the  surface  with  a  layer 
of  wool ;  or,  again,  they  may  be  stellate  and  flat,  the  branches 
interlacing  so  as  to  produce  a  dense  coating  of  felt ;  or  they  may 
be  bladdery  and  filled  with  water.  These  latter  may  finally 
collapse,  dry  up,  and  form  a  glassy  sheet. 

There  are  also  peculiarities  in  the  structure  of  the  hairs  them- 
selves which  are  remarkable.  In  many  cases  the  cavity  is  quite 
filled  up  with  the  exception  of  the  broad  basal  part  of  the  cell, 
while  the  outer  surface  may  be  densely  coated  with  wax,  either 
entirely  or  with  "  gashes  "  and  "  pores  "  (Diplotaxia  Harra\  or 
else  the  basal  portion  is  quite  devoid  of  it  {Heliotropium  luteum\ 
BO  that  water  can  readily  pass  from  without  into  the  interior. 
Dr.  Volkens  observes,  with  regard  to  the  filling  up  of  the  lumen 
with  cellulose  matter,  that  this  is  connected  with  the  swelling  up 
of  the  inner  membrane,  and  shows  (by  treatment  with  suitable 
reagents)  that  it  is  a  substance  which,  when  water  is  absorbed, 
can  hold  it  fast  with  great  strength.  This,  of  course,  greatly 
retards  transpiration. 

I  have  found  in  some  cases,  besides  the  closely  applied  felt, 
that  there  are  taller  branching  hairs  standing  much  above  the 

*  He  makes  no  allusion  to  M.  Mer*B  obserrations,  which  were  probably  there- 
fore unknown  to  him. 


Digitized  by 


Google 


BT  SELF-ADAPTATION  TO  THl  INVIBOKMENT.  241 

level  (Erucaria  aleppica).  These  I  take  to  be  specially  absorbing 
hairs,  as  well  as  all  which  have  no  wax>  or  at  least  places  where 
it  is  wanting. 

As  a  special  peculiarity,  I  have  found  in  Coceulus  Zeaha  a 
basket-like  arrangement  of  hairs  round  the  axillary  buds.  This 
would  presumably  retain  a  large  drop  of  dew,  by  means  of  which 
the  bud  would  be  benefited. 

Besides  being  actual  absorbents  of  dew*,  it  may  be  borne  in 
mind  that  not  only  does  the  felt  collect  the  dew-drops,  which  get 
entangled  in  it  and  so  get  absorbed,  but  it  parts  with  them  by 
evaporation  much  more  slowly  than  does  a  smooth  leaf,  as  I  have 
tented  by  experiment  with  many  kinds  of  leaves. 

Wow,  as  Dr.  Volkens  observes,  though  suspected,  he  cannot 
say  for  certain  how  or  why  the  hairiness  is  produced.  But,  besides, 
the  reasonable  interpretation  of  M.  Mer  which  I  have  given 
above,  that  hairiness  is  a  direct  result  of  the  environment  upon 
the  plant,  is  established  by  numerous  cases.  In  the  first  place 
we  have  "  the  argument  of  coincidences,"  as  I  would  call  it ;  but 
when  we  find  that  a  change  of  habitat  brings  about  a  greater  or 
less  degree  of  hairiness,  the  probabilities  accumulate  till  they 
amount  to  a  moral  conviction,  which  is  further  established  by 
experimental  verification.  Thus,  for  example,  the  hairiness  of 
w^ild  plants  tends  to  decrease  under  cultivation,  as  in  the  wild 
parsnip.  Linnseus  observed  this  fact  nearly  two  hundred  years 
ago  for  he  say  sf: — "  Spinas  et  hirsutiem  . . .  plant®  ssepius  exuunt 
a  loco  vel  cultura."  Ranunculus  repens  growing  in  a  dry  barren 
gravelly  soil  is  very  hairy,  but  another  plant  growing  in  water 
ten  feet  from  the  former,  which  I  have  preserved,  is  scarcely 
hairy  at  all. 

M.  Battandier  observes  j:  that  Bellis  atlantica,  with  leaves 
covered  with  a  true  velvet  having  a  long  pile,  at  the  summit  of 
the  mountain  Blida,  when  cultivated  in  Algeria,  bore  leaves  less 
and  less  vei\  ety  till  they  finally  became  as  glabrous  as  the  Bellis 
of  Algeria. 

Similarly  Allium  Chamamoly,  when  cultivated  for  eight  years, 
lost  its  villosity  which  it  had  on  the  summit  of  Zaccar.     So  also 

*  For  proof  that  plants  can  absorb  rain  and  dew  by  their  green  parts,  I 
would  refer  the  reader  to  mj  paper  *'  On  the  Absorption  of  Rain  and  Dew 
bj  the  Green  Parts  of  Plants,'*  Journ.  Linn.  Soo.,  Bot  xtU.  p.  313. 

t  Philos.  Bot.  §  272. 

t  BuU.  Soo.  Bot.  de  Fr.  1887,  p.  193. 
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Cerasiium  Boisneri^  which  is  white  and  tomentose  at  the  Bummit 
of  Ait-Ouabau,  became  glabrous  and  of  a  beautiful  green  at 
Algiers. 

Hairiness  is  well  known  to  be  a  most  rariable  character,  and 
although  it  is  recognized  as  specific  when  constant  and  abundant, 
as  in  Verbatcum,  and  therefore  less  variable,  it  obviouslj  becomes 
much  less  important  when  it  fluctuates. 

It  may  be  observed  here  that  the  hairiness  as  an  hereditary 
character  varies  greatly.  Thus,  M.  Battandier  found  that 
Bellia  atlantica  varied  iohen  transplanted^  yet  when  raised  by 
seed  in  Algeria  did  not  show  similar  modifications  ;  similarly 
Allium  Chamcsmoly^  though  it  was  less  villous,  remained  more 
hairy  than  its  congener  after  cultivation  as  well  as  by  sowing. 
On  the  other  band,  seedlings  of  Pastinaca  sativa  raised  in  a 
prepared  border  in  the  botanic  gardens  of  the  Cirencester  Agri- 
cultural College  became 'less  and  less  hairy,  and  finally  quite 
glabrous*. 

As  a  spontaneous  variety,  Malta  parvijlora  may  be  mentioned ; 
as  grown  in  the  Nile  Valley  as  a  culinary  vegetable  it  is  not  very 
hairy,  the  hairs  being  stellate,  having  only  a  few  rays,  sometimes 
two  only.  As  a  desert  plant,  where  it  appears  as  a  small  annual 
for  a  few  weeks  only,  the  stellate  hairs  increase  their  number  of 
rays.  Similarly  Erodium  laciniatum  is  much  less  hairy  when 
growing  in  waste  ground  on  Bhoda  Island  in  the  Nile  by  Cairo 
than  when  in  the  desert.  I  find  that  the  main  differences 
between  the  two  forms  may  be  summed  up  as  follows : — Hypo- 
dermic collenchyma  is  much  thicker  in  the  petiole  of  the  desert 
form.  The  upper  epidermis  has  its  cells  similar  in  size  but  with 
more  hairs.  The  lower  epidermis  has  cells  which  are  much 
smaller  than  those  of  the  Nile  Valley  form.  The  palisade. 
Consisting  of  two  rows  of  cells,  is  identical  in  both  cases  below 
the  upper  epidermis ;  but  while  there  is  a  lax  mesophyll  of 
rounded  cells  on  the  lower  side  in  the  Nile  Valley  form,  the 
corresponding  cells  are  somewhat  elongated  in  shape,  thus  tending 
to  assume  the  palisadic  type  characteristic  of  the  lower  side  as 
well  as  of  the  upper  in  the  desert  form.  Hairs  of  the  latter  are 
more  numerous  in  the  proportion  of  24  to  10  for  the  same  area. 

ST0MA.TA.. — These  structures  are  frequently  sunk  below  the 

*  Prof.  Buckman  raised  the  *'  domesticated  **  Tariety  alluded  to  in  1847, 
which  he  called  the  "  Student*  It  is  still  regarded  as  the  **  beet  Tariety  "  in 
cultivation,  according  to  Messrs.  Sutton  &  Sons  of  Beading  (1894). 
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level  of  the  outer  surface  of  the  leaf  and  may  occur  on  both  sides. 
The  depression  in  which  they  lie  is  either  in  consequence  of  the 
great  thickness  of  the  outer  wall  of  the  epidermis  (Allium  Cra- 
mert,  Fityranthua  tortuosusy  Ac),  or  because  the  epidermis  itself 
lines  cavities  in  the  parenchyma  which  are  either  naked  or 
clothed  with  hairs  covering  over,  the  stomata,  as  in  the  grass 
Danthonia  Forskalii,  very  like  the  w^l-known  case  of  Nerium 
Oleander,  to  which  M.  Vesque  adds  Capparis  Breynia,  The 
Oleander  has  narrow,  rigid,  more  or  less  erect  leaves  which  are 
well  suited  to  live  in  a  dry  atmosphere.  In  a  specimen  growing 
at  Cannes  there  was  a  thick  cuticle  and  two  layers  of  thick- 
walled  hypodermic  cells,  a  palisade-tissue  of  two  layers  on  the 
upper  side  and  of  one  layer  on  the  lower.  A  lax  mesophyll  of 
green  cells  fills  up  the  central  space.  The  stomata  are  on  the 
bottom  of  the  epidermal  cavities. 

In  a  leaf  gathered  from  a  tree  in  Cairo,  there  were  slight 
differences,  in  that  there  happened  to  be  no  palisade-cells  on  the 
lower  side  at  all,  the  lax  mesophyll  reaching  to  the  hypodermic 
layer.  Such  differences  are  probably  accidental ;  but  they  show 
clearly  how  easily  the  anatomy  of  a  leaf  conforms  to  slight 
differences  of  illumination,  &c. 

In  desert  plants  the  guard-cells  are  often  so  thick-walled  that 
the  lumen  is  nearly  obliterated ;  and,  contrary  to  what  is  gene- 
rally supposed  to  be  the  case  in  temperate  regions,  Dr.  Volkens 
shows  that  they  often  close  during  the  day  and  are  open  at 
night*.  Perhaps  the  arrested  moisture  due  to  the  check  to  trans- 
piration may  cause  turgescenceby  day,  which  closes  the  slit,  while 
the  cessation  at  night  brings  about  a  relaxation  ;  or  it  may  be  the 
result  of  a  more  complicated  action  between  the  guard-cells  and 
the  adjacent  epidermal  cells.  It  is,  however,  difficult  to  say 
without  a  very  close  investigation  into  the  phenomena  on  the 
living  plants  in  their  natural  conditions. 

IX.  Aitimilatwe  Tissues. 

The  chlorophyll-tissue  of  an  ordinary  dorai-ventral  leaf  is 
typically  differentiated  into  a  palisadic  layer  below  the  upper 
epidermis  and  a  spongy  layer  above  the  lower  epidermis.  It  is 
well  known  that  in  those  plants  in  which  the  leaf  is  normally 
reversed  in  position,  as  Alstroemeriay  the  relative  positions  of 

*  Die  Flora  der  aegypt.-arab.  WiiBte,  p.  47. 
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these  two  layers  are  also  rerersed.  This  inversion  can  be  more 
or  less  decidedly  brought  about  by  compelling  certain  leaves 
to  develop  their  surfaces  reversed.  Moreover,  when  leaves 
assume  a  vertical  position,  so  as  to  be  equally  illuminated  on  both 
sides,  then  the  epidermis  and  subjacent  palisadic  tissue  are  also 
more  or  less  alike,  as  in  some  grasses,  the  phyllodes  of  Australian 
Acacias,  the  pendulous  falcate  leaves  of  gum-trees,  though  the 
first-formed  horizontal  leaves  on  the  same  gum-trees  are  dorsi- 
ventral  in  structure  like  ordinary  horizontal  leaves  *. 

The  preceding  facts  all  conspire  to  prove  that  the  differen- 
tiation of  the  mesophyll  into  palisadic  tissue  is  the  direct  result 
of  illumination ;  and  that,  as  the  upper  surface  of  normally 
horizontal  leaves  receives  more  light  than  the  lower,  the  differen- 
tiation of  the  chlorophyll-cells  into  an  elongated  form  parallel  to 
the  incident  light  is  the  direct  outcome,  cteteris  paribus^  of  that 
external  agent. 

A  significant  fact  with  regard  to  these  alterations  is  that 
the  change  evinces  itself  by  degrees.  Thus  in  young  leaves 
of  AUtrcemeria  psittacina,  M.  Dufour  t  shows  that  it  is  only 
partially  effected.  Thus  the  first  leaf  stands  vertically.  It 
possesses  few  stomata,  and  is  nearly  alike  on  both  sides.  The 
second  leaf  is  still  nearly  vertical,  being  only  twisted  towards 
the  apex.  It  has  stomata  on  both  faces  at  the  base,  but  at  the 
point  shows  many  upon  the  upper,  but  none  on  the  lower  side. 
The  subsequent  leaves  have  the  petiole  twisted  and  are  com- 
pletely reversed  in  position ;  their  petioles  have  a  small  number 
of  stomata  on  the  two  faces  in  the  limb,  exclusively  upon  the 

*  The  chief  differences  between  the  two  forms  of  leaves  in  EuccUyptus  I  find 
to  be  as  follow  : — In  the  horizontal  leaf  the  upper  epidermis  is  composed  of 
small  cells  and  there  are  no  stomata.  There  is  a  palisade-tissue  of  one  layer  of 
cells,  with  lax  mesophyll  below  the  lower  epidermis.  This  latter  has  larger 
cells  than  the  upper  and  is  provided  with  stomata.  The  pendulous  leaf  is  a 
good  deal  thicker  than  the  horizontal.  Both  epideriuides  are  provided  with  a 
Yery  dense  cuticle  in  which  the  stomata  are  deep-seated.  There  are  four  rows 
of  paUsade-cells  on  both  sides  with  a  chlorophyllous  mesophyll  between  thera. 
The  petiole  is  flattened  so  that  the  leaf  can  swing  much  in  the  same  way  as  that 
of  the  Poplar.    The  horizontal  leaves  in  £1  Globultts  are  sessile. 

M.  G.  Briosi  has  written  a  voluminous  work  with  many  plates  upon  the 
leaves  of  Eucalyptus  Globulus,  Labil.,  to  which  the  reader  is  referred  for 
numerous  details  (*  Intomo  alia  Anatomia  delle  foglie  dell'  Eucalyptus  Globultts, 
LabilL,'  95  p.  et  23  pi.,  MiUno,  1891). 

t  Bull.  Soc.  Bot  de  Fr.,  28  mai,  1886,  p.  269.  The  author  here  gives  several 
references  to  the  literature  of  the  subject. 
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Buperior  face,  now  become  the  lower  in  position.  Another  inter- 
esting point  is  that  in  young  leaves  the  mesophyll  is  homo- 
geneous; but  the  cells  under  the  upper  epidermis  are  rather 
larger  at  first  in  the  older  leaves,  showing  an  hereditary  tendency 
to  develop  palisade-tissue ;  but  later  on  the  influence  of  the 
light  soon  renders  the  cells  below  the — ^now  reversed — inferior 
side  much  longer  than  the  others. 

The  needle-like  leaves  of  the  Norway  Spruce  prove,  according 
to  the  careful  investigations  of  M.  Mer  *,  to  be  most  remarkabiy 
sensitive  to  light — becoming  more  quadrilateral  with  a  uniform 
palisade-tissue  as  the  leaf  grows  exposed,  but  flatter  and  more 
dorai-ventral  when  it  is  more  shaded  on  the  same  tree. 

He  also  observes  the  remarkable  result  of  frost  setting  up  a 
**  habit "  in  the  tree,  as  follows : — "  Trees  planted  isolated  have 
some  modifications.  They  become  more  bushy,  from  the  deve- 
lopment of  lateral  buds,  which  are  arrested  in  forests.  When 
the  young  shoots  are  struck  by  frosts  in  the  spring  it  happens  at 
times  that,  without  reaching  the  point  of  death,  they  lose  their 
turgescence.  They  become  soft,  and  their  extremity  turns 
towards  the  ground.  Lignification  supervenes  before  they  have 
recovered  their  turgescence,  and  they  remain  thus  definitely 
curved.  "When  the  terminal  bud  is  not  destroyed  it  develops 
its  succeeding  shoot  the  following  year  in  this  position.  If 
one  places  it  vertically,  the  terminal  bud  turns  downwards,  and 
the  branch  in  course  of  development  preserves  this  situation ; 
or  rather  its  extremity  tends  to  elevate  itself  by  a  slight 
curvature.  This  depends  upon  its  degree  of  vigour  and  the 
time  during  growth  when  the  experiment  is  made." 

This  passage  is  very  suggestive  as  a  cause  of  "  weeping  '* 
varieties  of  trees,  by  a  temporary  injury  producing  a  permanent 
efiect  in  the  growth,  though  not  to  the  extent  of  being  heredi- 
tary. 

Again,  Dr.  P.  Nollt  has  shown  that  external  influences 
determine  not  only  the  direction  of  some  organs,  but  also  the 
position  in  which  they  are  formed  ;  as,  e.  y.,  the  development  of 
the  gemm»  of  Marchantia,  of  aerial  roots  on  climbing  plants, 
&c.  In  other  and  more  numerous  cases  the  formation  of  fresh 
organs  appears  to  be  independent  of  external  forces,  and  to 
be  determined  only  by  the  internal,  i.  e.  hereditary,  forces  in  the 

*  Bull.  800.  Bot.  de  Ft.  1888.  p.  40. 

t  See  Joorn.  Boy.  Mior.  Soc.  1891,  p.  490. 
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plants ;  as,  for  instance,  in  the  dorsi-rentral  structure  of  many 
parts  of  plants.  In  Bryopsis  the  rerersal  of  the  plant  briogs 
about  a  corresponding  internal  organic  transformation. 

M.  Warming  notes  the  same  feature  in  the  leaves  of  plants 
growing  in  the  arid  campos  of  Lagoa  Santa.  He  sajs  *: — ^^  La 
direction  des  feuilles  accuse  ^galement  la  s^cheresse  du  climat ; 
beaucoup  d'entre  elles  ont  habituellement  une  direction  verticale 
ou  sont  au  moins  tr^s  relev^es,  de  mani^re  ^  n'dtre  frapp^es  par 
les  rayons  solaires  que  sous  un  angle  aigu.  Certaines  especes 
ont  des  feuilles  tres  r^duites  et  quelques-unes  sont  apbjUes ; 
elles  appartiennent  k  des  families  tres  differentes."  The  reader 
will  perceive  that  this  description  would  apply  equally  well 
to  many  desert  plants  of  the  northern  hemisphere. 

Applying  the  preceding  observations  to  desert  plants  : — If  a 
leaf  be  small,  narrow,  and  moreover  assume  a  more  or  less 
vertical  position,  as  is  so  generally  the  case,  so  that  it  is  illumi- 
nated nearly  equally  on  both  sides,  we  should  expect  to  find  on 
a  priori  grounds  that  it  would  bare  palisade-tissue  on  both  sides. 
Such  is  precisely  the  case  with  innumerable  desert  plants.  The 
only  and  indeed  relatively  rare  exceptions  are  in  the  leaves  of 
such  plants  as  develop  their  foliage  during  the  rainy  season,  as 
annuals,  or  in  "  Nile  Valley  "  plants  which  happen  to  secure  a 
place  in  the  borders  of  the  desert.  Such  have  a  more  or  less 
characteristic  spongy  parenchyma  on  the  underside ;  while 
transitions  from  this  to  true  paliaadic  tissue  are  easy  to  be  found. 
The  typical  chlorophyll-tissue  in  leaves  of  true  desert  plants  is 
therefore  palisadic  on  both  sides,  the  cells  being  arranged  in 
from  one  to  four  or  even  five  superposed  rows.  These  sometimes 
meet  in  the  middle  {Zizyphus  Spina'Chritti)^  in  others  there  is 
a  central  layer  of  short  rounded  cells  (Cassia  obovata),  the  usual 
lax  merenchyma  being  entirely  wanting. 

In  addition  to  the  typical  palisadic  cells  at  right  angles  to  the 
surface,  large  cells  palisadic  in  shape  may  be  arranged  in 
cylinders  around  the  fibro-vascular  bundles.  This  is  particularly 
well  seen  in  grasses ;  but  within  this  cylinder  is  a  second,  of 
chlorophyllous  cells,  which  are  quadrate  and  short  in  form.  This 
peculiar  arrangement  of  a  double  cylinder  of  green  cells  is  not 
confined  to  grasses,  but  occurs  in  exogens,  as  Tribulus  alatus^ 
Atriplex  Halimus^  &c. ;  so  that  in  all  cases  the  fibro-vascular 
cords  are  densely  imbedded  in  chlorophyllous  tissue. 
*  Op,  oit,  p.  165  [atpra,  p.  218]. 
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In  some  cases  the  inner  sheath  is  colourless  and  acts  as  a 
water-storage  tissue  {OligomeriB  suhulata).  It  is>  I  think,  really 
homologous  with  the  endoderm. 

M.  Dufour*  found  that  chlorophyllous  tissue  is  much  more 
deyeloped  in  sunlight  than  in  shade ;  and  it  may  be  added  that 
a  similar  phenomenon  occurs  in  Alpine  plants  and  plants  of  high 
latitudes  as  compared  with  the  same  species  growing  at  low 
altitudes  and  latitudes.  In  these  cases  the  deeper  green  tint 
is  also  due  to  the  uninterrupted  sunlight.  Hence  it  is  not  sur- 
prising to  find  the  chlorophyll-tissues  reach  a  high  development 
under  the  intense  light  in  the  desert,  whether  from  the  sun 
direct,  or  reflected  upwards  from  the  sand. 

X.  Ligneous  Tissues, 

Messrs.  Dr.  D.  H.  Scott  and  G.  Brebner  have  described  t  the 
histology  of  Acantholimon  glwnaceum  (Plumbaginese),  and  Prof. 
D.  Oliver  had  previously  examined  t  that  of  Acanthophyllum  as 
well  (Caryophyllese).  These  are  both  desert  plants ;  and  I  might 
now  add  a  great  many  more  anomalous  and  subanomalous  stems 
of  plants  growing  in  the  North- African  deserts,  some  of  which 
Dr.  O.  Yolkens  has  described  and  figured  §.  The  general  con- 
clusion deducible  from  a  study  of  their  peculiarities  is  that  these 
are  due  to  the  cliroatal  conditions  under  which  they  grow. 
Summing  them  up,  they  may  be  enumerated  as  follows  : — There 
is  a  general  tendency  to  lignification ;  with  an  absence  of  me- 
dullary rays  {Zilla  myagroides^  Bassia  murieata) ;  if  they  be 
present,  they  are  comparatively  few  and  have  thick  walls  {Farsetia 
africana^  Selianthemum  kahiricum,  Ochradenus  baceata);  the 
fibro-vascular  cords  may  form  "islands,"  as  seen  in  a  trans- 
verse section,  imbedded  in  dense  tissue  (Statiee  pruinosa,  Atri- 
plex  leucocladay  Pitgranthus  tortuosus)  ;  the  "  wedges  "  of  wood 
may  fail  to  form  a  regular  zone,  but  be  more  or  less  isolated 
and  imbedded  in  water-storage  tissue  {Tamarix  mannifera, 
Anabasis  articulata).  The  wood  may  be  deeply  indented  with 
cortical  invasions,  as  Prof.  Oliver  has  shown  to  be  the  case  in 
Acantkophgllum,    Dr.  Scott  observes  that  this  is  due  to  the  fact 

*  Ann.  dee  Sol  Nat,  Bot  s^r.  7,  torn.  v.  p.  311. 

t  Ann.  of  Bot.  vol.  v.  p.  259. 

X  Trane.  Linn.  Soc.  toI.  xxii.  p.  289. 

S  Die  Flora  der  aegyptisoh-arabischen  Wiiate,  &o. 
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that  the  zone  does  not  close  up  after  having  early  parted  with 
a  cord  for  an  appendicular  organ.  I  think  we  may  attribute  this 
failure  to  a  want  of  activity  in  the  formation  of  wood,  which 
may  be  correlated  to  the  insufficiency  of  foliage  during  the  hot 
months*.  Perhaps  the  curious  cavities  described f  by  Prof. 
D.  Oliver  in  a  species  of  Acaniholiman  as  occurring  in  the  wood 
may  be  attributed  to  the  same  cause. 

As  other  examples  of  anomalous  stems,  Dr.  Yolkens  describes 
and  figures  that  of  Oypsophila  Rokejeka :  the  pericycle  (which  is 
often  very  active  in  the  Caryophylleae)  puts  on  a  very  dense  zone 
of  thick- walled  sclerenchyma,  in  lieu  of  xylem,  which  in  this 
plant  is  comparatively  feeble.  A  similar  result  occurs  in  Tele^ 
phium  aphwrospermumt  of  the  allied  order  Paronychiacesp.  I  have 
found  an  analogous  result  of  pericycular  activity  in  Iphiona 
mucronata.  Inside  a  cortex  there  are  zones  of  square,  oblong,  or 
irregular  shaped  patches  of  sclerogen  imbedded  in  a  paren- 
chymatous tissue  t,  and  only  isolated  patches  of  xylem  around 
the  medulla,  all  being  imbedded  in  a  "  stereome-zone."  Astra- 
galus Forskalii  has  a  very  anomalous  stem.  It  has  large  cords 
of  liber  outside  a  zone  of  cork,  then  another  series  outside  the 
phloem,  a  third,  complete  zone  in  the  middle  of  that  tissue.  An 
anomalous  xylem  follows  surrounding  a  medulla  in  the  centre  of 
which  is  a  column  of  coUeochymal  To  this  I  would  add  the 
stem  of  Anabasis  articulata,  which  has  only  rudiments  of  leaves, 
opposite  and  distichous.  All  the  elements,  as  seen  in  a  transverse 
section,  make  up  four  series  of  crescent-shaped  structures  around 
an  hourglass-shaped  pith.  Taking  a  "  wedge,"  there  is  scleren- 
chyma forming  the  angle,  then  a  zone  of  large  vessels  and  wood- 
fibres,  then  cortical  parenchyma,  and  sclerenchyma  outside. 

It  may  be  observed  that  the  four  wedges,  roughly  resembling  a 
Maltese  cross,  here  appear  to  be  correlated  to  the  positions  of 
the  rudimentary  leaves ;  the  xylem  tissues  failing  just  were  no 
leaves  occur. 

As  long  as  the  shoots  are  young  and  green,  one  may  add  to 

^  1  find  that  G-risebach  oonfirms  this  idea,  for  in  speaking  of  the  partiallj 
developed  wood  in  Haloxyhn  Ammodendrcn  he  says: — ''La  suppression  da 
feuillage  determine  la  croissance  inoompldte  du  corps  ligneuz  **  (La  Y^.  du 
Globe,  i.  p.  630). 

t  Z.  c.  tab.  51.  fig.  24. 

X  Dr.  Yolkens  figures  a  section  of  a  yowtg  stem ;  but  does  not  appear  to  have 
noticed  the  development  of  pericycle. 
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the  above  peculiarities  of  stems  the  great  thickness  of  the 
cuticular  surface  of  the  epidermis,  which  is  not  infrequently 
clothed  with  hair  like  that  of  the  foliage ;  the  great  depth  of  the 
palisadic  layer,  which  often  consists  of  three,  four,  or  more 
Eones  of  elongated  cells  (e.  g.  Zilld)^  the  cortex  acting  as  a 
storage-tissue  for  water,  subsequently  passing  oyer  into  cork. 

Now,  when  we  observe  how  often  the  different  members  of  the 
tissue  of  stems  of  woody  desert  plants  are  thus  variously  disposed 
and  constructed,  while  at  the  same  time  there  are  certain  general 
features  very  commonly  to  be  seen  throughout,  I  think  we  cannot 
fail  to  arrive  at  the  conclusion  that  these  structures  are  simply 
the  outcome  of  the  environment  in  which  such  plants  live.  This 
view  is  corroborated  by  experiments,  for  they  prove  that  the 
great  tendency  to  lignification  of  the  tissues,  as  already  shown 
for  the  spinescent  features,  is  a  result  of  a  deficiency  of  water, 
and  they  at  once  tend  to  disappear  when  desert  plants  grow  in 
an  ordinary  prepared  soil  of  cultivation. 

This,  for  example,  is  well  seen  in  several  species  which  frequent 
both  the  Desert  and  the  Nile  VaUey,  and  in  the  plant  of  Zilla 
myagroidea  already  alluded  to,  which  was  raised  from  seed  in 
Cairo.  The  spines  were  quite  flexible,  the  pericycular  scleren- 
chyma,  which  is  very  dense  and  thick-walled  in  the  desert  plants, 
being  very  greatly  reduced  under  cultivation. 

We  have  also  seen,  fi'om  Ducbartre's  experiment  with  Batatas, 
that  the  absence  of  sufficient  water  is  a  direct  cause — in  con- 
junction with  the  responsiveness  of  protoplasm — of  a  comparative 
increase  of  lignification.  To  this  we  may  add  the  great  defection 
of  foliage  in  the  hot  summer  months,  when  the  formation  of 
tissues  is  proportionally  arrested.  We  can  thus  realize  how 
anomalies  in  the  structure  of  the  stems  may  well  be  expected, 
though  we  may  not  be  able  to  explain  in  the  case  of  every 
individual  stem  the  direct  connection  between  cause  and  effect. 

XI.  Water-storage  Tissues, 

One  of  the  most  characteristic  features  of  desert  plants  is 
their  system  of  storing  water.  Commencing  with  the  epidermis, 
certain  of  the  cells  form  rounded  or  oval  elongated  bladders 
bulging  on  both  sides ;  or  they  may  elongate  into  hairs,  the  lower 
part  acting  as  a  storehouse  of  water,  or  they  may  assume  the 
form  of  bladders  supported  on  short  pedicel?.  As  an  eiaaiple  is 
the  familiar  ice-plant  which  occurs  about  Alexandria,  being  so 

LDTN*  JOUBJSr. — ^BOTART,  T0L«  XXX.  T 
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called  because  tbe  water-cells  are  so  conspicuous  over  the  surface 
of  the  leaf.  Many  other  plants  are  provided  with  them,  but  they 
are  not  so  conspicuous  to  the  naked  eye ;  thus  species  of  Reseda 
<as  B.  arahiea\  Oyptaphila  BoheQeka^Malcolmia  agypUaca^Heluh 
tropium  arboretim,  Hyoscyamut  mutieus^,  &c,  Atriplex  leuco^ 
elada  has  globular  water-cells  on  slender  supports;  in  this, 
as  in  Atriplex  Malimus^  the  hairs  finally  collapse,  and  by  sticking 
together  form  a  sort  of  protecting  sheath  all  over  the  surface  of 
the  leaf. 

In  the  interior  of  the  leaf  the  chlorophyll-tissue  is  sometimes 
flo  abundant  tbat  the  leaf  is  perfectly  green  throughout ;  in  other 
cases  the  central  tissue  is  nearly  or  quite  devoid  of  chlorophyll- 
grains  and  acts  as  a  storage-tissue.  In  Atriplex  Halimus  the 
outer  layer  of  palisade-cells  is  clear  and  utilized  as  storage ;  while 
in  some,  as  Nitraria  retusa,  large  isolated  storage-cells  lie  im- 
bedded within  the  palisadic  tissue,  some  others  of  the  elongated 
cells  being  reservoirs  of  tannin. 

Of  the  above  varieties  the  central  storage-tissue  is  the  most 
important  and  is  well  seen,  as  it  occupies  by  far  the  greater  space, 
in  such  succulent  leaves  as  those  of  Mesemhryanthemum  and  Aloe, 

Sign.  Arcangeli  has  lately  observed  that  Atriplex  nummularia 
possesses  below  the  epidermis  of  the  leaves  an  uncoloured  paren- 
chyma which  covers  the  assimilative  layer  and  represents  a  tissue 
of  water-storage  f- 

In  stems  the  cortex  and  medulla  act  as  storage-tissues,  the 
former  gradually  passing  into  cork,  which  of  course  is  a  great 
protective  tissue  in  many  desert  plants. 

Of  subterranean  structures  the  bulb-scales  of  species  of 
Allium^  Paneratium,  &c.,  and  the  cortical  region  of  roots  of 
grasses,  may  act  as  storage-organs. 

In  some  exogens  the  roots  and  subterranean  stems  assume 
special  forms  which  act  as  reservoirs.  Thus,  in  the  genus 
Srodium  there  are  three  desert  species  which  develop  tuberous 
structures  on  the  roots,  which  Dr.  Volkens  proved  to  be  water- 
and  not  starch-storing  tissues.      This   observation   has    been 

*  The  epidennal  wster-ceUs  giye  a  pale  green  colour  to  the  leaf,  and  render 
it  difficult  to  dry  oompletelj,  except  after  manj  days  in  tbe  preis ;  perhaps 
because  the  water  in  all  the  plants  is  more  or  less  thickened  by  gummy  or  other 
matter. 

t  "  Sulla  struttora  deUe  foglie  dell'  A.  nmfnmularia,  londL,  in  relasione  alia 
Mslmilftrione  "  (Nuoto  Qiom.  Bot  ItaL  voL  zxiL  p.  426). 
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^corroborated  on  quite  independent  grounds  by  M.  Hackel  *,  who 
has  called  attention  to  similar  structures  and  their  usage  in 
•certain  grasses  of  dry  climates ;  these  being  singular  develop- 
ments of  the  lowest  intemodes  of  the  culms,  shoots,  and  basal 
leaves. 

He  distinguishes  them  as  tuberous  or  bulbous  grasses  and 
tunicated  grasses.  Tuberous  grasses  are  such  as  Fhleum 
pratense,  var.  nodosum,  Gaud.,  and  Arrhenatherum  avenaceum, 
var.  nodosum  (Arena  nodosa,  L.),  of  which  one  or  more  of  the 
basal  intemodes  of  the  culm  and  shoots  attain  a  tuberous  deve- 
lopment; while  Poa  hulhosa,  L.,  represents  a  bulbous  grass, 
since  the  bases  of  some  of  the  sheaths  of  the  leaves  have  in- 
creased in  thickness  and  form  a  bulb  very  much  like  that  of 
Allium  t*  He  observes  that  these  tuberous  and  bulbous  forms 
only  occur  in  countries  with  periods  of  dry  seasons,  and  none 
have  been  observed  in  the  moist  parts  of  tropical  regions. 

It  is  very  interesting  to  learn  that  the  author  does  not  consider 
these  tubers  and  bulbs  to  be  reservoirs  of  starch  or  sugar,  as  are 
the  similar  organs  of  Liliace®,  Iridace®,  &c.,  though  being 
structurally  homologous  with  these ;  but  physiologicaUy  they  are 
water-reservoirs,  just  as  Dr.  Yolkens  maintains  with  regard  to 
the  tuberous  roots  of  species  of  JErodium  in  th^  deserts  of 
Africa. 

What  is  particularly  to  be  noticed  is  that  Hackel  has  shoivn 
that  Poa  bullosa,  on  being  cultivated  in  moist  soil,  almost 
lost  the  bulbous  character,  clearly  proving  therefore  that  these 
productions  are  the  direct  result  of  a  dry  environment. 

These  tuberous  swellings  on  grasses  are  therefore  clearly 
analogous  with  those  on  the  roots  of  Erodium,  Thus  E,  hirtum 
has  globular,  potato-like  tubercles ;  E,  Hussoni,  finger-shaped ; 
und  long  spindle-like  roots  occur  in  E.  glaueophyllum. 

They  all  contain  a  storage-tissue  protected  externally  by  a 
strong,  many-layered  cortical  coating.  Their  position  being  be- 
tween the  absorbing  root-apices  and  the  foliar  transpiring  surfaces, 
they  act  as  reservoirs  and  regulate  the  supply  of  water. 

Bulbs  of  species  of  Allium,  as  A.  Orameri,  &c,,  are  similarly 
adapted  to  the  desert,  storing  water  within  the  inner  scales, 

*   "Ueber  einige  Eigenthuemlichkeiten   der  Graeser  trookener  Elimate," 
Terhandlungen  der  k.  k.  sooL-botan.  Qesellsoh.  Wien,  Jabrgang  1890,  p.  125. 

t  Dr.  Aitchison  obaenred  Poa  bulbota  to  be  "  the  most  comiiKm  grass  ooTering 
ihid  gnftt  plains  in  Beluchistan  "  {I.  e.  p.  432)  [mipra,  p.  221]. 
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whilst  the  outermost  series  become  almost  woody  in  texture,  as  a 
protection  against  the  hot  sand  in  which  thej  lie. 

The  cortex  of  roots  acts  as  a  storage-tissue  in  many  plants,  aa 
in  Gf^p9ophila  Bokejeka,  and  grasses,  such  as  species  o£  Dan^ 
thonia^  while  the  axis  in  both  is  densely  woody. 

A  cause  may  be  suggested  for  the  development  of  the  hyper- 
trophied  condition  of  the  cortex  and  medulla  of  roots,  which  act 
as  water-storage  tissues,  in  the  excessive  heat  which  the  sand 
surrounding  the  roots  acquires  from  the  sun.  In  the  hottest 
months  and  hours  of  the  day,  the  temperature  may  rise  to  about 
ld(f  F.  (Volkms). 

Now  M.  E.  Frillieux*  has  shown  experimentally  how  an 
abnormal  excess  of  heat  in  the  soil  affects  the  roots  of  beans,  &e.j 
in  a  precisely  analogous  manner,  by  enlarging  the  cells  of  the 
cortex  and  pith.  While,  however,  in  this  latter  case  the  disten- 
tion of  the  parenchymatous  tissue  is,  of  course,  abnormal  and 
pathological,  in  the  desert  plants  it  has  become  a  characteristic 
important  and  hereditary  feature. 

M.  Battandier  also  calls  attention  to  the  fact  that  there  are 
plants  in  which  certain  buds  swell  into  tubercles  capable  of 
enduring  the  dry  season,  while  the  rest  of  the  plant  perishes } 
such  are  Samfraga  glohulifera  and  Sedum  ampUxicaule.  In 
Malta  there  are  several  species  of  Banuneulutj  such  as  B,  hullatu$j 
which  produce  ^root-tubercles,"  which  are  thus  enabled  to 
survive  the  parching  summer  and  can  live  therefore  on  the  most 
exposed  surfaces  round  the  fortifications  of  Yaletta.  Banulea 
Bulhocodium  and  L-U  SiMyrkynehium  are  similarly  enabled  to  live 
and  abound  in  barren  rocky  grounds  of  Malta.  This  island  has 
also  fifteen  species  of  Allium^  nine  of  Ophrys,  and  eight  oiOrckUy 
as  well  as  many  other  bulbous  plants,  which  can  thus  survive 
the  intense  summer  heat  to  which  they  are  subjected ;  anti^ftlff 
being  in  a  decided  minority  except  as  weeds  of  cultivation. 

From  M.  Hackel's  observations  on  the  tuberous  processes 
in  grasses  which  are  formed  in  dry  soil  and  disappear  elsewhere, 
we,  at  least,  have  a  strong  suspicion,  if  nothing  more,  that 
all  such  structures  are  the  outcome  of  the  environment  it8el£ 
This  is  also  tho  conclusion  of  Mr.  Scott  Elliot,  who  notices  how 
numerous  are  bulbous  and  tuberous  plants  in  the  Karoo  of 
S.  Africa.    He  says : — "  Many  orders  have  developed  bulbs  which 

*  **  AlUratioDt  produites  dans  \m  plantes  pAr  la  culture  dans  un  Sol  sut' 
chauffd,"  Ann.  des  Set  Nat  s6r.  6,  t  x.  1880,  p.  347. 
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usually  show  no  trace  of  them  ;  e.  g,  the  whole  seetioa  Hoarea  of 
Felargonium  is  bulhoos.'*  This  feature  he  attributes  to  the 
^  direct  influence  of  the  climate"  *. 

Finally,  with  regard  to  the  origin  of  water-storage  tissues 
generally,  I  would  suggest  it  to  be  primarily  due  to  the  accumu- 
lation of  water  within  the  plant  in  consequence  of  the  arrest  of 
transpiration.  This  latter  function  is  impeded,  in  turn,  by  the 
formation  of  a  thick  and  often  waxy  cuticle  and  a  dense  clothing 
of  hair,  as  well  as  by  the  secretion  of  substances  (such  as  tannin, 
gum,  mucilage,  resinous  matter,  salts,  Ac.)  whidi  thicken  the 
water  and  so  render  it  less  capable  of  vaporisation.  But  all 
these  features,  which  thus  bring  about  the  very  best  structures  to 
liable  the  plants  to  survive  the  injurious  effects  of  the  climate, 
are  simply  the  direct  outcome  of  the  excessive  heat  and  light 
coupled  with  the  defidenoy  of  water  in  the  desert. 

XIL  Secretions. 

These  are  of  various  kinds  and  appear  to  play  an  important 
part  in  arresting  a  loss  of  water.  Thus,  tannin  is  abundant 
in  some  desert  plants,  betraying  itself  by  a  yeUowish  appear- 
ance in  the  epidermal  cells  (Monsania^  Erodiwn^  Astragalus^ 
Tamarix^  Linaria,  Centaurea,  &c.),  as  well  as,  of  course,  by 
the  agency  of  iron  salts.  Dr.  Yolkens  alludes  to  Warming's 
suggestion  that  tannin,  in  connection  with  the  hygroscopical 
capacity  of  acids,  would  afford  a  protection  against  desiccation  f. 
In  alluding  to  this  supposed  use  of  tannin,  it  may  be  mentioned 
that  Sachs  regards  it  as  a  waste  product  in  metabolism  {,  though 
fungi  when  attacking  oak-wood  appear  to  consume  it  §. 

On  the  other  hand,  Mr.  8.  Le  M.  Moore  remarks  that  "  tannic 
acid  may  have  a  more  general  relation  to  the  turgescenoe  of  cells. 
Moreover,  tannin  is  most  likely  used  up  in  the  lignification  of  the 
cell-wall"  II .  As  Ugoification  is  a  prominent  feature  of  desert 
plants,  there  may  be  perhaps  more  than  a  mere  accidental 
coincidence. 

Another  kind  of  secretion  is  that  of  strong  scented  ethereal 
oils,  glandular  hairs  being  a  common  feature  on  desert  plants. 
Species  of  Artemisia  are  characteristic  plants  of  the  deserts  of 

*  «  Kotei  on  the  Begional  Distribution  of  the  Gape  Rora,"  TranB.  Bot  Soo. 
Edinb.  1891,  p.  241. 
t  Zur  Flora  der  aegyptisch-arab.  Wuate,  Skizie,  p.  14. 
I  Phymology,  iuo^  p.  828.  §  Op.  oU,  p.  388. 

I  Joum.  Linn.  Soo.,  JBot  zxrii.  p.  538. 
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Africa  and  Beluchistan ;  Fuliearia  arabica  has  a  particularly 
powerful  odour.  Since  Dr.  Tyndall  has  shown  how  minute 
quantities  of  such  oils  diffused  through  the  air  are  capable  of 
arresting  radiant  heat,  it  has  been  suggested  that  this  is  one  of  the 
many  resources  to  which  desert  plants  appeal  in  order  to  reduce 
the  ill-effects  of  the  heated  atmosphere  which  surrounds  them  f 
and  just  as  the  presence  and  quantity  of  opium,  hasheesh, 
aconitine,  &e.  secreted  by  plants  varies  greatly  with  the  climate, 
so  it  is  reasonable,  in  the  absence  of  strict  inyestigations,  to 
assume  that  these  oils  are  in  an  excess  through  the  intense  heat 
and  other  conditions  of  the  climate  of  deserts. 

Another  of  the  more  interesting  secretions  may  be  here 
mentioned,  viz.,  of  certain  mineral  salts,  which  by  their  hy- 
grometric  properties  enable  the  plants  to  absorb  dew  from  the 
air  during  the  hotter  months  and  thus  transmit  it  to  the  tissues 
within.  Iteawnwria  hirtella,  species  of  T^anennXj  Frankenia 
puherulmta,  species  of  Statiee  *  and  Oreasa  are  the  more  remark- 
able instances.  The  first-named  plant  having  developed  its  new 
foliage  in  early  spring,  when  water  is  comparatively  copious,  the 
leaves  in  the  early  mornings  appear  covered  with  dew-like  drops, 
no  doubt  due  to  root-pressure.  As  the  sun  mounts  the  water 
evaporates,  and  the  plant  is  now  covered  with  a  dust-like  secre- 
tion of  chlorides  of  sodium,  of  calcium,  and  of  magnesium ;  the 
two  latter  being  of  less  proportion  than  the  first.  There  are 
special,  two-celled  glands  which  secrete  these  salts.  Later  on, 
after  the  rainy  period  is  over,  these  excessively  hygrometric  salts 
absorb  dew,  which  is  transmitted  to  the  plant,  and  thus  enable  it 
to  retain  its  bright  green  character  all  through  the  hot  season  t* 
In  a  similar  manner  a  large  number  of  very  lofly  Tamarix  trees 

*  See  Mr.  J.  '^Ison'e  paper  on  *'  Mucilage  and  other  Glands  of  the  Plumba^ 
ginem!*  Ann.  of  Bot  iv.  1890,  p.  231. 

t  I  had  a  ourious  experience  with  this  plant  when  drying  it  in  a  press  for 
my  herbarium.  Placing  freshly  gathered  specimens  in  the  usual  way  betweea 
drying-papers,  I  proceeded  to  change  them  after  three  days.  To  my  surprise 
I  found  the  sheets  perfectly  saturated  where  the  specimens  were  lying.  They 
themselves  were  covered  with  dew-like  drops,  although  under  strong  pressure. 
The  salts  had  in  fact  rapidly  drawn  out  the  moisture  from  within  the  plant 
After  fresh  papers  were  supplied  the  plant  dried  quickly. 

There  are  some  peculiarities  in  the  anatomy  of  the  leaf  of  Beaumuria  which 
Dr.  Volkens  does  not  allude  to,  though  he  has  figured  the  twoHselled  salt' 
glands,  Ao,  One  is  the  remarkable  forms  the  *'  tracheides  *'  of  the  leaves  assume. 
Instead  of  being  more  or  less  straight  tubes,  they  bulge  into  bag-like  processes 
of  three  or  four  sides,  or  else  assume  various  irregular  shapes.    They  are  thick- 
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grow  outside  Cairo,  but  not  quite  on  the  desert.  They  never 
reeeiye  any  water  by  artificial  irrigation  whatever,  yet  are  in  a 
yery  flourishing  condition. 

Halophytic  plaats,  and  others  yielding  ethereal  oils,  though 
not  uncommon  in  the  Egyptian  deserts,  in  consequence  of  the 
general  presence  of  salts  in  the  sand,  are  of  course  especially 
characteristic  o£  more  saline  areas,  as  of  the  Asiatic  steppes. 
These  extensive  regions  agree  with  the  more  Southern  deserts  in 
excessive  aridity  and  heat ;  and  consequently  we  find  the  same 
characteristic  features  in  the  plants  of  both  alike,  such  as  the 
production  of  spines,  hairy  epidermis,  saline  sap,  and  the  secre* 
tion  of  ethereal  oils.  The  ChenopodiaeecB  are  especially  cha- 
racteristic of  both  regions,  the  salts  of  soda  imbibed  by  the  roots 
and  retained  within  the  plant  rendering  the  water  less  easy  of 
evaporation. 

Similarly  there  is  a  great  secretion  of  ethereal  oil  in  conse- 
quence of  intense  heat.  Thus  Ghisebach  observes  that  Arabia 
is  on  this  account  distinguished  by  its  aromatic  and  resinous 
plants,  of  which  several  are  equally  indigenous  in  the  steppes  of 
the  East  *.  While,  however,  these  environmental  conditions  are 
the  direct  causes  of  the  secretion  of  the  oils,  these  latter,  in  their 
turn,  aid  in  checking  the  loss  of  water.  Thus  Grisebach  ob- 
serves : — **  Les  huiles  ^th^r^es  paraissent  ^galement  agir  d'une 
maniere  restrictive  ^  regard  de  la  d6pense  de  la  vapeur  aqueuse, 
lorsque  les  organes  de  v^g^tation  sont  richement  pourvus  de  ces 
dements  aromatiques.  L'huile  s'^vapore  plus  facilement  que 
Teau,  et  entoure  chaque  feuille  d'une  atmosphere  impr^gn^  de 
vapours  odorii'^rantes.  On  sait  que  les  vapours  de  substances 
differentes  restent  ind^pendantes  les  unes  des  autres  dans  un 
espace  qui  en  est  satur6,  mais  il  n*en  est  pas  de  mdme  lorsqu'elles 
sont  d6gag^s  aveo  rapidit6  des  liquides,  dans  des  conditions 
oil  il  no  pout  dtre  question  de  saturation.  Sans  doute,  cette 
rapidit6  est  retard^  en  presence  d'une  autre  vapeur  susceptible 
de  se  produire  plus  ais6ment.     Cost  IHiuile  6th6r^e  seule  que  la 


walled,  but  provided  with  numerous  small  transverse  sUts.  They  suggest  th» 
idea  that  thej  are  means  of  temporarily  storing  water  until  it  is  required  to  be* 
transmitted  elsewhere ;  and  would  seem  to  support  M.  Vesque's  view  of  the 
use  of  vessels,  or  rather  tracheides,  as  "  r^rroirB  yasiformes."  Op,  oit,  p.  SS 
[aig^ra,  p.  227]. 

*  y6g.  du  Globe,  ii.  p.  129. 
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plante  rejette  comiDe  une  Bubetance  d'evacuation,  tandis  qu*elle 
doit  retenir  autant  que  possible  I'eau  de  sa  b^tc,  lorsqu'il  s'agit 
de  prolonger  la  dur^e  de  ces  fonctions  Yitales.  Tin  r61e  de 
certaine  importance  pourrait  ^galement  reyenir  au  pb^Dom^ne 
de  refrigeration  produit  par  r^yaporatioD,  an  moment  du  passage 
rapide  des  builes  etber^es  ^  T^tat  de  yapeur,  pb6nom^De  qui 
r^agit  centre  la  temp6ratiire  communiqu6e  par  Tinsolation  auz 
feuiUeSy  dont  le  degr^  de  cbaleur  determine  aussi  la  marcbe  de 
revaporation***. 

Mount  Sinai  appears  to  sbow  like  characteristic  features  of 
desert  plants  to  a  considerable  height,  yiz.  7035  ft. ;  for  Mr.  B. 
M.  Eedbead,  in  some  notes  upon  the  flora,  remarks  t : — "  During 
our  ascent  of  Oebel  Miisa,  followed  by  that  of  Eaa-es-Sftfsafehy 
two  points  especially  struck  me, — first  the  great  preponderance 
of  scented  and  especially  Labiate  plants ;  and»  secondly,  the  yery 
woolly,  tomentose  character  of  those  not  labiated."  He  also 
speaks  of  **  a  yery  fragrant  Ibnacetum-or  Artemisia  with  pinnated 
downy  leaves  ....  Satur^a  montana  and  S.  Juliana^  I  think, 
haye  an  odour  greatly  resembling  the  incense  used  by  the  Greek 
Church,  and  are  gathered  by  the  monks  for  some  ecclesiastical 
purpose.  Salvia  clandettina  has  woolly  pinnatifid  leaves.'* 
This  last  mentioned  species  of  Salvia  is  a  most  yariable  one,  and 
has  giyen  rise  to  much  discussion  and  nomenclature.  If,  how- 
ever, the  effect  of  the  enyironment  be  kept  in  yiew,  which  causes 
the  yariations,  I  think  the  passage  from  the  European  S.  Verbe- 
naea  with  large  flowers  and  glabrous  leayes  to  the  S.  European 
and  Desert  forms  will  be  probably  found  to  be  exemplified  by 
a  gradual  reduction  of  the  leaf  so  as  to  become  more  deeply 
indented  or  of  the  "  coronipifolioid "  tjrpe,  by  the  glabrous 
surface  passing  through  a  pilose  condition  till  it  becomes  tomen- 
tose as  described  by  Mr.  Bedhead ;  while  the  flower,  adapted  to 
insects,  runs  through  the  usual  degradations  till  it  becomes  cleisto- 
gamous.  Bentham  thus  speaks  of  S.  cantroversa,  which  S.  clan- 
destina  connects  with  S.  Verhenaca  J  : — ^**  It  appears  that  in  the 
ordinary  clandestine  state  of  this  plant  the  corolla  is  abortiye,  as 
frequently  occurs  in  S.  Verhenaca  and  S.  clandestina^  especially 
in  their  more  southern  stations." 

♦  V^.  du  Globe,  i.  p.  628. 

t  "  Notes  on  the  Flora  of  the  Desert  of  Sinai,"  Joum.  Linn.  Soc,  Bot  ix. 
p.  208. 

i  Labiat.  Gen.  et  Sp.  p.  719. 
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XTTI.  General  Summary  of  Observations  on  Desert  Plants, 
Yerj  many  additional  instances  might  be  given  in  illustration 
of  the  preceding  observations,  but  enough  has  been  stated  to 
bear  out  the  contention,  first,  that  we  are  justified  in  concluding, 
from  innumerable  coincidences  between  structure  and  environ- 
menty  that  there  is  some  common  relation  between  them  of  cause 
and  effect ;  secondly,  that  all  parts  of  plants  are  subject  to  varia- 
tions, and  that  while,  on  the  one  hand,  they  may  be  merely 
casual,  accidental,  transient,  and  of  no  classificatory  value  what- 
ever, yet  on  the  other  they  may  become  more  and  more  per- 
sistent and  characteristic,  and  thence  hereditary ;  affording  the 
systematist  features  which  he  may  pronounce  as  varietal  or 
specific,  as  the  case  may  be.  Lastly,  seeing  how  by  experimental 
evidence  plants  can  lose  or  take  on  such  characters  according 
B%  they  are  grown  away  from  or  in  the  normal  environment, 
with  which  they  are  associated,  the  eumulative  evidence  amounts 
practically  to  a  demonstration  that  varietal  and  specific  cha- 
racters are  solely  acquired  through  the  direct  action  of  the 
^vironment. 

XIY.  Self-fertilization  of  the  Flowers  of  Desert  Plants. 

In  walking  along  the  dry  watercourses  or  ^  wadys  "  of  the 
deserts  around  Cairo,  one  cannot  &il  to  notice  the  almost  entire 
absence  of  conspicuous  flowers.  This  fact  is  correlated  with  the 
paucity  of  insects.  On  a  closer  inspection  it  is  found  that  a  great 
many,  probably  the  large  majority,  of  flowers  are  self-fertilizing, 
the  process  of  pollination  being  often  associated  with  certain 
degenerate  conditions  of  the  organs  of  the  flowers,  as  compared 
with  allies  of  other  countries  which  are  adapted  to  insect 
visitors. 

In  my  paper  on  **  Self-Fertilization "  •  I  drew  up  a  list  of 
4$haracters  some  one  or  more  of  which  are  to  be  found  in 
numerous  weeds  of  cultivation  and  other  plants  which  are 
habitually  autogamous.  Several  of  these  conditions  are  charac- 
teristic of  the  flowers  of  Desert  plants  as  well  as  other  special 
features  not  therein  mentioned. 

The  general  conclusion  arrived  at  by  a  study  of  the  flowers  of 
the  Desert  is  in  complete  accordance  with  those  I  have  elsewhere 
given  t ;  namely,  that  flowers  which  have  been  adapted  to  insects, 
*  Trmiw.  Linn.  800.  ser.  II.  JBot.  L  (1879)  p.  317  etc 
t  '  Origin  of  Floral  StrnottirM/  Ohape.  xxri.  and  zz?ii. 
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and  therefore  eodowed  with  conspicuous  and  brightly  coloured, 
often  irregular  corollas,  honey,  and  other  details,  have  to  a  great 
degree  lost  these  features  by  a  degenerating  process.  For  if  those 
structures  which  are  correlated  with  insects  were  originally 
brought  into  existence  by  these  yisitors  themselves,  as  I  have 
endeavoured  to  prove,  and  if  they  be  not  **  kept  up  "  by  the 
constantly  applied  stimulus  of  their  visits,  then  the  protandry,. 
so  general  in  conspicuous  flowers,  gives  way,  homogamy  follows, 
and  self-fertilization  or  autogamy  is  the  final  result,  coupled 
with  numerous  degradations  in  all  the  floral  organs.  There  are 
certain  orders  and  genera  which  are  particularly  well  represented 
in  the  Deserts,  and  I  propose  selecting  a  few  species  as  being, 
specially  interesting  from  the  peculiarities  of  their  flowers. 

The  flrst  order  to  be  mentioned  is  CBUCiFEBfi,  represented  by 
over  thirty  species.  A  very  common  plant  and  one  of  the  largest 
is  the  prickly  bush  Zilla  fMfogroidet.  Another  common  plant  is 
Diplotaxis  Harra*  These  two  agree  closely  in  the  structure  of 
their  flowers.  The  former  has  small,  dull,  brownish-pink  veined 
petals ;  the  latter,  small  pale  yellow  flowers :  in  both  they  are  about 
half  an  inch  in  length.  The  petals  of  these,  as  of  others  of  the 
CrucifersB  and  CaryophylleaB,  are  narrow  wedge-shaped  or  clavate 
in  outline*,  never  having  the  broad  limb  and  slender  daw  of 
insect-visited  cruciferous  flowers,  such  as  those  of  the  Wallflower. 
The  two  orifices  seen  from  above  in  the  last-named  fiower  are 
closed  up  in  these  Desert  plants ;  while  the  anthers  closely  sur- 
round the  stigma,  which  in  Dij^lotaxis  is  globular,  a  form  which 
I  have  shown  to  be  characteristic  of  British  and  other  self- 
fertilizing  species  («.  y.  Shepherd's  Purse  and  FringUa  antucoT' 
hutica  of  Kerguelen'«  Island).  There  are  no  honeynsecreting. 
glands. 

Summarizing  the  peculiarities  of  several  other  cruciferous 
plants,  one  may  note  that  the  flowers  are  always  very  small,, 
the  petals  being  narrow,  often  notched  irregularly  at  the  top- 
{Savignya,  PI.  XII.  fig.  8).  The  colour  of  the  coroUa  is  often 
brownish  pink  above,  sometimes  passing  into  pale  yellow  below 
(Maleolmia  cBgyptiiUsa^  Zilla  myagroides^  Farsetia  agyptiaca). 
The  anthers  are  usually  elongated,  "  linear-sagittate,"  and  always 
either  just  above  or  closely  applied  to  the  stigmas  {Malcolmia 
agyptiaca,  PL  XII.  fig.  4;  Farsetia  agyptiaea).  The  filaments- 
may  be  curved  inwards,  bringing  the  anthers  into  close  contact 
*  See  PI.  Xn.  figs.  1.  2, 3,  and  8. 
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with  the  stigmas  (Diplotaxis  Harra).  The  glands  are  more  or 
lees  rudimentary  and  hooejless  or  wanting.  The  pistil  may  hare 
the  two  stigmatic  lobes  adpressed  {Erucaria  aleppica^  PL  XLI. 
fig.  5 ;  Matthiola  livida,  Malcolmia  agypiiaca).  This  would  seem 
to  be  the  preliminary  stage,  before  arriving  at  the  globular 
condition  which  occurs  in  Dij^lotaxU  Harra^  ifec,  just  as  in  our 
common  Shepherd's  Purse.  The  pollination  takes  place  in  half- 
opened  flowers;  and  in  all  the  cases  which  I  have  personally 
examined  the  pollen-tubes  were  abundantly  inserted  and  un- 
doubtedly issuing  from  the  anthers  in  contact  with  the  stigmas. 

BssBDACS^  has  six  species  of  Reseda^  Ochradenui  haccatus, 
OUgamerii  subulata,  and  the  very  common  Oaylusea  caneseens. 
This  la:»t  has  about  5  or  6  distinct  carpels,  which  are  in  the 
rudimentary  condition  of  being  always  open  from  stigma  to  base, 
resembliug  follicles  which  haye  burst  completely  down  the 
yentral  suture.  There  are  numerous  ovules  grouped  together 
forming  a  cluster  at  the  base  of  the  carpels  (PL  XII.  fig.  7). 
The  minute  stigmas  are  completely  surrounded  by  the  numerous 
anthers  and  are  poUinated  by  them.  The  pollen-tubes  pass  down 
the  inner  surface,  finally  issuing  in  a  great  bundle  at  the  base, 
and  then  penetrate  the  inyerted  ovules.  The  genus  Beseda  is 
represented  by  very  small-flowered  scentless  and  self-fertilizing 
species,  the  unilateral  subcircular  disk  being  much  reduced  in 
size. 

Cabtophtllea. — Of  this  order,  Silene  villosa  (PL  XIT.  flg.  8) 
resembles  the  Crucifer®  in  the  form  of  the  petals,  being  irregularly 
notched  at  the  top  and  tapering  from  above  downwards.  They 
are  also  inconspicuously  coloured.  The  anthers  are  situated  just 
above  the  stigmas.  Ggpsophila  Bokejeha  is  also  a  common 
plant  of  the  northern  paro  of  the  Eastern  Desert.  The  flowers 
are  only  about  one  sixth  of  an  inch  in  size. 

FABOirxcHiACSJi  is  represented  by  twelve  species.  The  flowers 
are  extremely  minute  and  more  or  less  concealed  by  scarious 
stipules.  They  belong  to  the  genera  Bobbairea,  Folycarpon  (our 
self-fertilizing  P.  tetraphyllum  occurs  throughout  the  cultivated 
areas),  Folyearpaa  (PL  XII.  fig.  9),  Faronychia^  Ac. 

Tahabicacejs  has  seven  species.  Their  minute  flowers  have 
globular  stigmas  covered  with  pollen  from  the  anthers  sur- 
rounding them  (Tamarix  mannifera).  In  Reaumuria  kirtella 
(PL  XII.  flg.  10)  the  anthers  surround  the  stigmas  in  the  manner 
common  to  many  self-fertilizing  flowers« 
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G-ESAiriAOE^  has  seven  species  of  Erodwm  growing  in  the 
Desert;  while  the  British  autogamous  species  Geranium  disseetum^ 
0»  molle^  JSrodium  mosehatum  and  JS,  eicutarium  are  common  in 
the  cultivated  districts ;  U,  eicutarium  having  also  established 
itself  in  the  Desert  as  well.  In  the  one  or  two  species  of 
Erodium  which  I  have  had  the  opporfcunit  j  of  examining,  as  also 
of  Monsonia  nivea,  the  pollen-tubes  were  visible,  the  pollen 
haying  eyidently  escaped  from  the  anthers  which  were  crowding 
round  the  stigmas. 

Leoukinosjs. — Of  this  order  the  genus  AtiragaluM  is  the  most 
typical,  being  represented  by  fourteen  species  in  the  Deserts. 
The  flowers  of  A.  hambycinut  (PL  XII.  figs.  13, 14)  are  about  one 
inch  in  length ;  but  in  other  species  they  are  very  minute,  the 
stigmas  in  all  cases  being  pollinated  by  the  anthers  of  the  same 
flower  and  often  before  the  flower  expands  (e.  g.  A,  mareotieuif 
A,  tribuloides,  and  A.  Sieberi,  PI.  XII.  fig.  15).  In  the  larger 
flowers  of  A*  homhyeinu9^  in  order  to  place  the  stigma  in  the 
midst  of  the  anthers  the  long  style  is  bent  in  the  form  of  the 
letter  N  (PI.  XII.  fig.  13),  a  feature  which  would  seem  to  indicate 
that  ancestrally  the  style  was  curved  and  elevated  above  the 
stamens  as  in  the  English  Broom.  A  similar  adaptation  to  self- 
fertilization  occurs  in  Castia  ohovata  (PI.  XII.  figs.  11, 12),  one 
of  the  two  species  of  this  genus  found  in  the  Deserts.  This  has 
small,  very  conspicuous  brownish  flowers,  half  an  inch  in  length. 
In  this  flower  some  of  the  anthers  are  very  small,  twisted,  and 
appear  to  be  abortive,  others  are  elongated  on  excessively  short 
filaments  and  stand  erect  around  the  ovary.  The  style  is  bent 
abruptly  downwards  at  its  base,  haying  the  stigmatic  end  up- 
turned, so  that  the  pollen  can  fall  directly  upon  it.  There  is  no 
true  stigma  but  a  '' jagged  edge  "  to  the  stylar  orifice ;  a  not  dis- 
similar degradation  is  found  in  lAnaria  Halava  (PI.  XII.  fig.  27) 
and  Fuliearia  arahica  (PI.  XII.  fig.  16)  of  the  same  Deaert  *. 

TJmbellifeilb.— This  order  is  only  represented  in  the  Deserts 
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found  in  the  Deserts.  Many  liave  Teiy  small  capitula.  Thus  the 
head  of  Ifloga  tpicafa  is  six  tenths  of  an  inch  across ;  that  of 
Leontodon  hitpidtdum  and  of  Broechia  cinerea  being  one  quarter ; 
while  that  of  Artemma  monosperma  is  only  one  eighth  of  an 
inch.  As  the  flowers  of  Composita  are  generallj  more  or  less 
fertilized  by  one  another  on  the  same  head,  a  process  practically 
equivalent  to  self-fertilization — which  is  also  equally  common — 
there  is  nothing  surprising  in  finding  Desert  GompositsD  setting 
seed  without  the  aid  of  insects. 

One  or  two  special  points  of  degradation  may  be  mentioned. 
In  Gotula  anthemoidesy  Broechia  cinerea  (PL  XII.  fig.  20),  and 
Franccsuria  criepa  the  customary  quinary  symmetry  has  become 
quaternary.  In  the  first-named  plant  the  outer  florets  have  a 
Tery  rudimentary  corolla  with  a  jagged  border.  In  Senecio 
^gyptiaem  (PL  XII.  fig.  18),  Francoouria  erispa  (PI.  XII.  fig.  19), 
Ifloga  ipicata^  &g,  the  stigmas  remain  included  within  the 
antber-tube,  just  as  occurs  in  the  Common  Groundsel ;  in  Senecio 
agyptiacue  the  two  stigmas  being  situated  quite  at  the  bottom  of 
the  tube.  In  all  the  specimens  examined  the  pollen  was  early 
shed  and  the  stigmas  matured  early.  Artemisia  monoeperma  has 
almost  microscopically  minute  florets,  and,  as  might  be  anticipated, 
it  is  completely  self -fertilizing,  the  stigmas  being  tufted  (PL  XII. 
fig.  17).  This  is  the  only  genus  of  Goinpositffi  the  pollen  of 
which,  according  to  Mr.  C.  F.  White's  researches,  is  smooth ;  but 
I  find  that  it  is  so  also  in  Ceniaurea  agyptiaca  (PL  XII.  fig.  22). 

CAHFAircrLACKfi. — Waklenhergia  cervicina  is  a  small  plant  of 
a  few  inches  in  height,  and  cleistogamous  (PI.  XII.  fig.  23).  On 
cutting  the  corolla  vertically,  tbe  curled  stigmas  are  seen  to  lie  in 
the  midst  of  the  anthers,  and  are  of  course  directly  pollinated  by 
them  (PL  XII.  fig.  24).  A  species  of  Campanula^  0.  eulphurea^ 
is  found  near  the  great  petrified  forest  a  few  miles  east  of  Cairo. 
The  corolla  is  inclined  to  be  funnel-shaped  rather  than  cam- 
panulate  (PL  XII.  fig.  25).  It  is  of  a  pale  yellow  colour,  about 
three  quarters  of  an  inch  in  length.  The  anthers  shed  their 
pollen  early  and  fall  down,  as  is  usual  in  this  genus ;  but  the 
style  and  stigmas  are  remarkable  in  that  the  former  has  few  col- 
lecting hairs  (PL  XII.  fig.  26X  except  just  below  the  stigmas ;  while 
these  latter  are  quite  mature  and  pdllinated  at  an  early  stage. 

BoBAonrsiB. — Of  the  genus  JEEeliotropium  four  species,  and  of 
Anchusa  three  are  found  in  the  Deserts.  The  flowers  are  very 
smalL    Those  of  JJ.  luteum  are  about  one  sixth  of  an  inch  in 
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lengthy  those  of  JECeliotropium  Kunzei  and  of  JET.  undulatum  being 
one  eighth.  The  orifice  of  the  corolla  is  nearly  or  quite  closed  up 
by  the  infolding  at  the  throat,  and  some,  if  not  all,  of  the  anthers 
curve  over  the  stigmatic  ring*.  Lithogpermum  callotum,  Amelia 
linearis^  and  Anehusa  hispida  have  the  globular  stigma  situated 
just  below  the  anthers.  In  all  these  species  I  have  seen  the 
pollen-tubes  entering  the  stigmas,  the  pollen  being  undoubtedly 
derived  from  the  anthers  surrounding  them. 

JjABLLTJR. — ^^Of  this  order  the  Egyptian  Deserts  contain  fifteen 
species.  They  are  mostly  small-flowered;  one  only,  Salvia 
palagtina,  being  large-flowered  and  evidently  adapted  to  insects 
in  the  well-known  manner ;  but  this  species  is  confined  to  the 
N.E.  portion,  and,  judging  by  its  limited  distribution,  it  is  pro- 
bably a  comparatively  late  arrival.  Of  genuinely  self-fertilized 
species  the  following  may  be  mentioned : — 

Salvia  lanigera  (S.  controversa)  (PL  XII.  figs.  28, 29).  Though 
the  flowers  of  this  plant  are  ringent  and  not  at  all  cleistogamous, 
the  stigmas  curl  back  between  the  auther-cells,  just  as  in  the 
unopened  flowers  of  S.  clandestina.  S.  €egyptiaca  has  minute 
flowers,  about  half  an  inch  in  length,  with  the  stigmas  just  below 
the  anther-cell  (PI.  XII.  fig.  29).  Lavandula  atriplidfolia  has 
a  spike  consisting  of  imbricated  bracts  from  which  veiy  minute 
flowers  protrude. 

ScBOPHULARiACEiB. — This  Order  is  represented  by  ten  species. 
Linaria  has,  of  course,  a  flower  adapted  to  insects,  but  the  three 
species  L.  fruticosa,  L.  deserti^  and  L.  agyptiaca  are  very  small- 
flowered  ;  they  set  a  profusion  of  pods,  and,  judging  from  dried 
specimens  in  the  Kew  herbarium,  they  have  all  the  appearance 
of  plants  which  are  independent  of  insects. 

Chekopodiacks. — ^The  members  of  this  order  found  in  the 
Deserts  are  all  wind-  or  self-fertilized,  as  is  the  case  elsewhere. 
Characteristic  Desert  species  are  Atriplex  leucoclada,  A,  Halt- 
muti  Bauia  mucronata^  Traganum  undatum,  Salsola  Fachoi, 
Anabasis  artieulata^  and  Comulaca  monacantha.  They  all  have 
very  minute  and  inconspicuous  flowers. 

Of  Ein)0OENB  the  orders  best  represented  in  the  Deserts  are 
LiLiACBJB  and  G-BAMnr&s.  Of  the  former  Gagea  reticulata^ 
Urginea  undulata.  Allium  desertorum,  A,  Crameri,  and  Dipcadi 
ergthraum  are  found  in  the  north  part  of  the  Eastern  desert. 

*  For  a  suggestion  as  to  the  origin  of  the  anomalous  position  of  the  stigma 
in  EeHoiropwm,  as  in  Vinea  ko,,  see  '  Origin  of  Floral  Structures/  p.  135. 
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The  flowers  are  small  and  remain  only  partially  open.  Allium 
Crameri  is  one  fifth  of  an  inch  long,  A.  desertorum  one  fourth, 
and  Dipcadi  erythrcBum  one  half.  In  all  of  these  the  anthers 
crowd  round  the  stigmas  and  pollinate  them  in  the  half-opened 
flowers  (PL  XII.  figs.  30, 31).  Dipcadi  is  remarkable  for  haying 
each  stigma  bifurcated,  as  in  Suphorhia  (PL  XII.  figs.  32-85) ; 
while  Allium  desertorum  (PI.  XTT.  fig.  80)  has  a  globular  stigma. 

EXPLANATION    OF   PLATE  XH. 

Fig.  1.  Petal  of  Erucaria  aleppiea, 

2.  Petal  of  MaJeolmia  mgypHaca. 

3.  Petal  of  Savignya  parvificra. 

4.  StameDB  and  pistil  of  Maloolmia  agyptiaca. 

6.  Stigma  of  Erucaria  aleppiea  with  closely  adpressed  stigmatic  lobes. 

6.  Stamens  and  pistil  of  Savignya  parviflora  with  globular  stigma. 

7.  Open  carpel  and  naked  ovules  of  Caylusea  canescens. 

8.  Portion  of  flower  of  Silene  viUosa  showing  position  of  seped  («),  petal, 

stamens,  and  pistil  on  the  gjnophore. 

9.  Pistil  and  stamens  of  Polycarptsa  memphiiica. 

10.  Pistil  and  stamens  of  Beatimuria  hirteUa. 

11.  Pistil  and  stamens  of  Cassia  obovata, 

12.  Hollow  stigma  of  CoMia  obovata, 

13.  Style  and  stigma  of  Astragalus  bombyoinus. 

14.  Stigma  of  Astragalus  bombycinus. 

15.  Stigma  of  Astragalus  Sieberi. 

16.  Hollow  stigma  of  Pulicaria  arabica. 

17.  Tufted  stigma  of  Artemisia  monospenna, 

18.  Anthers  and  stigmas  of  Senecio  mgyptiacus, 

19.  Anthers  and  stigmas  of  Franccewria  crispa. 

20.  Floret  of  Brocchia  cinerea, 

21.  Stigmas  of  BroceMa  cinerea, 

22.  PoUen-grain  (smooth)  of  Centaurea  <sgyptiaea, 

23.  Cleistogamous  flower  of  WahUnbergia  cervicina, 

24.  OoroUa  of  same  opened,  showing  the  position  of  the  ourred  stigmas 

and  anthers. 

25.  Corolla  of  Campanula  sulpkuirea, 

26.  Stigmas  and  style  of  same,  nearly  devoid  of  ''  oolleoting  hairs." 

27.  Hollow  stigma  of  lAnaria  Halava, 

28.  Flower  of  Salvia  lanigera, 

29.  Belative  positions  of  anthers  and  stigmas  in  the  flowers  of  Salvia 

agypiiaca  and  of  8.  lanigera. 

30.  Three  stamens  and  pistil  of  Allium  desertorum, 

31.  Three  stamens  and  pistil  otAlUum  Crameri. 

32.  Portion  of  flower  of  Dipcadi  erythraum. 

33  &  34.  Outer  and  inner  perianth-leayes  of  same. 
35.  Bifurcating  stigmas  of  same. 
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On  some  Fresliwater  Alg»  from  tbe  West  Indies. 
By  Wm.  West,  r.L.S.,  assisted  by  G.  S.  West. 

[Bead  Irt  Febroaiy,  1894.] 

(Platw  XnL-XVI.) 

Thboitgh  tbe  kindness  of  Mr.  George  Murray,  of  the  Bntisb 
Museum,  I  have  been  enabled  to  examine  some  Freshwater  Alg»r 
which  were  collected  by  Mr.  W.  E.  Elliott  on  tbe  islands  of 
Dominica  and  St.  Vincent — ^from  the  former  in  Noyember  and 
December  1892,  and  from  tbe  latter  in  May  of  the  same  year. 
The  material  was  preserved  in  weak  spirit,  and  has  proved  to  be 
very  interesting.  Tbe  alg»  were  in  numberod  bottles ;  these 
numbers  are  used  throughout  the  paper,  as  .both  material  and 
slides,  with  corresponding  numbers,  can  be  consulted  in  the 
Museum. 

Tbe  strictly  aquatic  species  were  mostly  from  warm  or  hot 
streams.  Tbree  of  the  gatherings  were  from  mossy  trees ;  these 
latter  must  have  be^a  very  moist,  as  several  species  of  Desmidie» 
occurred  amongst  tbe  various  Cyanophyce»  which  formed  the 
greater  part  of  tbis  material.  Some  of  tbe  species  were  very 
abundant,  e.  g.  Symploea  euMpidata^  n.  sp.;  thero  were  otbers 
intermingled  with  these,  either  in  smaQ  patches  or  solitary,  and 
very  sparingly. 

YarietiM 

Genera.  Species.          and  Foims. 

Conf ervaces    2  2 

Chroolepide® 1  2 

Zygnemaces   1  1                    1 

Dcsmidiaces   3  6                    I 

VolTocine© 1  1 

Protococcace© 2  2 

Nostocace® 1  2 

Scytonemace® 3  7 

Sirosiphoniace© 2  7                    1 

Oscillariacesd  3  4                   1 

Chroococcace®    6  12                    1 

Diatomaces 8  14                   1 

83  60  6 

Of  the  aboTe,  11  species  and  4  yarieties  are  new. 
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**  Crass,  fil.**  (as  used  in  this  paper)  =»  the  diameter  of  the  sheath 
coQtainiiig  the  trichomes. 

**  Crass.  trich.'*aB  the  diameter  of  the  cells  without  the  sheath. 


Class   CoNFEBTOIDEJi   IsOOAMiE. 

Ord.  CoNPEErAOE-B. 

1.  CoNFEBVA.  BOMBTciNA,  -4y.,  ^forma  minob,  Wille.  (Om 
Hvileceller  hos  Conferva,  p.  21, 1. 1.  figs.  36-iO,  t.  2.  figs.  55, 56.) 

Crass,  fil.  6-5-7-5  /i. 

Sah.  In  cold,  warm,  and  hot  streams,  crater  of  Grande  Soufri^re, 
Dominica.     Nos.  880,  883,  884,  and  908.. 

2.^BHizocLONiuif  BEBGaBENiAinxM,  Haueh  in  Nordst,  D^eshw. 
Alg.  of  New  Zeal.  If  Australia,  p.  17.  Var.  BOMnricENSB,  no  v. 
Tar.  (PL  XIV.  figs.  17-24). 

Yar.  filamentis  dense  intricatis,  tenuior,  articulis  diametro 
2-3plo  longioribus ;  membrana  cellularum  1  /a  crassitudine. 

Crass,  cell,  veget.  9-10 /i. 

Sab.  In  hot  stream  in  crater  of  Qrande  Soufri6re>  Dominica. 
No.  880. 

In  the  more  densely  intricate  portions  almost  eyery  cell  emitted 
a  short  lateral  branch,  usually  consisting  of  one  cell. 

Ord.  Chboolejpideje. 

8.  Tbentbpohlia  odobata,  Wittr.  (Soand.  Faxter.  t.  4.  p.  16.) 
[Chroolepus  odoratum,  -4y.  Syst.  Alg.  p.  85.] 

Crass,  cell,  veget.  12-20/1 ;  crass,  zoogonidang.  88-37*5 /i. 

T.  Boogonidangiis  lateralibus,  interdum  terminalibus,  subglo- 
bosis,  sessilibus  (hinc  inde  pedicellatis). 

Mah.  On  bark.  Bow-wood  Hills  (1680  ft.),  St.  Vincent. 
(8-12-91.)  No.  23. — On  trees,  Government  House,  St.  Vincent, 
900  ft.    (10-12-91.)    No.  27. 

4.  T.  VILL0S4,  Be  Toni.  {SylV  Alg.  i.  p.  289.)  [Chroo- 
lepus villosa,  Kuetz.  Fhyc.  gener.  p.  284  ;  Speoie$  Algarum, 
p.  428.] 

Crass,  cell,  veget.  18-23  fi. 

Rab,  On  rocks,  Soufri^re,  Dominica.     (2-7-92.)      No.  20. 

LUTN.  JOVBir. — BOTABT,  YOL.  XXX.  V 
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Class  CONJUGATJE. 

Ord.  Ztgkemacks. 

5.  Ztgneua  (Ztgogoitiuii)  pachtdebhttm,  noT.  sp.  (Fl. 
Xin.  figs.  1-16.) 

Z.  C8Bspitibu8  intricatis ;  filis  flezuosis  (et  interdum  genu- 
flezuosis)  deose  intricatis,  hino  inde  ramulis  brevibus  irregulari- 
busque  oellularum  2-6;  cellulis  yegetatms  diametro  2-2|plo 
(ssepe  8plo)  longioribus  (rarius  »qualibus);  membrana  cellu- 
larum  crassa  vel  crassissima ;  zygosporis  in  tubo  conjugadonis 
brevi  inter  cellulas  sitis,  subglobosis,  subellipsoideis,  plerumque 
irregularibus  (ssepe  constrictis) ;  membrana  zygosporarum  cras- 
sissima, irregulariter  lametlosa ;  azygosporis  globosis  subglobo- 
sisque,  zygosporis  similibus  sed  membrana  tenuiore. 

Crass,  cell,  yeget.  16-23  /i  (usque  ad  26  /i  et  plerumque  20  /i) ; 
crass,  membr.  cellularum  l'6-6'5  fi ;  long,  zygosp.  25'5-33  fi 
(usque  ad  40  /ii) ;  lat.  zygosp.  19-26  fi  (usque  ad  80  /ti) ;  crass, 
membr.  zygosp.  2'5-6'5  /i ;  diam.  azygosp.  23-26  fi ;  crass,  membr. 
azygosp.  1*9-3*8  fl. 

Hah.  In  mud,  warm  stream,  crater  of  Grande  Soufri^, 
Dominica.  No.  888;  also  in  no.  908,  and  sparingly  from 
no.  882. — This  also  occurred,  without  zygospores,  on  old  wall, 
Eoseau,  Dominica.    (1-8-92.)    No.  473. 

This  species  has  a  thick  membrane  which  at  first  sight  reminds 
one  of  a  Bhizoclonium  or  a  large  species  of  Conferva,  the  some- 
what irregular  filaments  with  short  branches  resembling  the 
former  especially.  The  many  examples  of  conjugation  examined 
were  all  scalariform,  the  zygospores  completely  filling  the  short 
conjugating-tube,  their  variability  being  remarkable.  Spores 
were  seen  (figs.  9-10)  which  were  undoubtedly  azygospores,  and 
these  were  regular  in  shape.  One  example  was  noticed  where 
the  zygospore  was  double.  The  material  was  preserved  in  weak 
spirit;  but  the  two  chromatophores  were  in  most  examples 
distinct  and  in  their  normal  position. 

Var.  coNFEBTon>E8,  nov.  var.    (PL  XIV.  figs.  1-6.) 

Yar.  cellulis  tenuior,  diametro  plerumque  l-l^plo  (rarius 
2|plo)  longioribus. 

Crass,  cell,  veget.  10-18  ^. 

Sab.  In  mud,  warm  stream,  crater  of  Grande  Soufri^re,  Do- 
minica. No.  883.  Intermingled  with  the  typical  form,  but  not 
so  abundant. 
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This  yariety  has  tlie  cells  of  the  filaments  often  somewhat 
doliform,  and  closely  resembles  a  Conferva ;  it  does  not,  how- 
ever, break  up  in  the  peculiar  manner  of  any  species  of  Conferva 
{vide  fig.  6).  The  binate  chromatophores  also  put  it  out 
of  this  genus.  Fig.  4  probably  represents  an  attempt  at  con- 
jugation. 

Two  cells  are  figured  (fig.  5)  which  show  an  attempt  at 
longitudinal  division. 

Ord.  D£Siiii)iACE2. 

6.  Mbsotjenium  miobogoocum,  Kirchn.  {Alg.  Sehles.  p.  134.) 
[PalmogloBa  micrococca,  Kuetz.  Tabula  phycolog,  i.  p.  20,  t.  25. 
f.5.] 

Long.  cell.  15*6-17'3  /i ;  lat.  cell.  7*5-9  /i. 

Hdbn  On  trees  among  mosses,  summit  of  Trois  Fitons  (4500  ft.), 
Dominica.  Nos.  903  and  904.— On  Bow-wood  Hills  (1580  ft.), 
St.  Vincent.    (8-12-91.)    No.  23. 

7.  M.  CHLAMTOOSPOBUM,  Be  Bary.  {Conj,  p.  75 ;  Cooke,  Brit. 
Dem.  p.  47,  pi.  18.  f.  14 ;  West,  Freshw,  Alg.  of  W.  Ireland  in 
Joum.  Linn,  Soc.  vol.  xzix.  p.  131,  pi.  xxiy.  f .  8.) 

Long.  cell.  19-23  /i ;  .lat.  cell.  12'5-14-5  /i. 
Sah.  On  trees  among  mosses,  summit  of  Trois  Fitons  (4500  ft.), 
Dominica.    Nos.  903  and  904. 

8.  Tetmemobxts  ubvis,  Ealfi.    (Brit.Besm,  p.  147,  t.  24.  f.  2.) 
Long.  57-5-65/1;  lat.  19-20 /i;  lat.  isthm.  17-5-18-5/I. 

Hab.  In  mud,  warm  stream,  crater  of  G-rande  Soufri^re,  Do- 
minica.   No.  883. 

9.  Cosi£ABiUM  pssfdopybjUCIDATUM,  Lund.  (Beam.  Suec. 
p.  41,  t.  2.  f.  18.) 

Long.  46-48  /i ;  lat.  24-25  fi ;  lat.  isthm.  9*5-12*5  ft. 

Hah.  On  damp  wail  of  dam.  Sharp's  Biver,  St.  Vincent. 
No.  477. 

*STiNONOTTTM,  Nordnt,  in  Wittr.  et  Nordtt,  Desm,  et  (Edog.  in 
Ital.  et  Tyrol^  p.  82,  t.  zii.f.  8.  Forma  MnroB,  Eacih.  (Beamidya 
Wjpodrozy  na  ohloziemi,  p.  4,  t.  i.  f.  32).    (PI.  XIV.  fig.  25.) 

Long.  36-36-5  /i ;  lat.  23-24  m  ;  lat.  isthm.  6*5  /i ;  crass. 
13-5 /i. 

Mah.  With  the  typical  form,  but  much  more  abundant. 

10.  C.  OBLiQUUii,  Nordst.  {Bidrag  till  hdnned.  om  Sydligare 
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NorgeB  Demn.  p.  28, 1. 1.  f.  8).  Forma  xikob,  Xortkt  (I.  c). 
(PL  Xm.  fig.  17.) 

Long.  14*5 /I ;  lat.  11*5 /ti;  lat.  iBtlim.  6*5^;  crass.  9*5 /i. 

Sah,  AmoDgst  Symploea  euipidata^  n.  sp.,  on  trees,  summit  of 
Trois  Pitons  (4500  ft.),  Dominica.    No.  904. 

This  interesting  species  seems  to  have  a  varied  kind  of  habitat, 
occurring  in  small  upland  tarns  and  pools,  on  dripping  subalpine 
rocks,  and  in  the  present  instance  on  damp  mossy  trees* 

11.  CoSKABiUK  CncTTBBiTA,  BrSh,  {Balfs^  Brit,  Dean.  p.  108, 
1. 17.  f .  7.) 

Long.  40  /i;  lat.  21  /i ;  lat.  isthm.  19  /i. 
Hab.  On  trees  among  mosses,  summit  of  Trois  Ktons  (4500  ft.), 
Dominica.    No.  903. 

Class  CdKOBIBA 

Ord.  VoLYOcnTB*. 

12.  EunoBiVA  STAOKALE,  While.  (Freshw.  Alg,  ofU.  8.  p.  160, 
pi.  clii.  figs.  11-21.) 

Var.  cellulis  parvis  et  distantibus.    (Pi.  XVI.  fig.  10.) 

Diam.  cell.  4'8--^'6  /i ;  diam.  coenob.  63  /i. 

Hah.  Amongst  mosses  on  trees,  with  Hapalosiphon  iniricatut^ 
n.  sp.,  and  Symploca  cuspidaia^  n.  sp.,  summit  of  Trois  Pitons 
(4500  ft.),  Dominica.    No.  908. 

Class  Pbotocooooide^. 
Ord.  Pbotococcaceje  (incl.  FaUnellacea), 

18.  TTbococcus  msiGKis,  Kuetz.  [Chlorococcus  macrococcus, 
Bahh.f  et  var.  aureus,  Babh,  Fl.  Furop.  Alg.  ii  p.  88.] 

Diam.  cell.  23-31/1 ;  c.  teg.  42 /i. 

Hah,  On  mossy  trees,  summit  of  Troi^  Pitons  (4500  ft.), 
Dominica.    Nos.  903  and  904. 

14.  Cebastebias  staxtbastboides,  nov.  sp.    (PI.  XIV.  fig.  16.) 

C.  quadriradiata  e  corpore  distincto,  radiis  elongatis  sensim 
attenuatis  et  minute  granulatis,  apice  obtusis. 

Diam.  c.  proc.  30-85  /i ;  diam.  corpor.  circ.  9-9*5  /i. 

Rah,  With  Scytonema  javanicum,  Bomet,  amongst  mosses, 
on  lime-trees,  Shanford  Estate,  Dominica.    No.  901. 

The  rough  arms  of  this  species  remind  one  very  forcibly  of  a 
small  Staurastrumf  and  su£Sciently  characterize  it. 
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Class    FHYCOCHBOMACEiE. 
Subclass  NOSTOCHIITEA. 

Ord.  NosTOCACB^. 

15.  NosTOC  HUMIFU8UM,  Carm.  ex  Harvey  in  Hooker's  Brit. 
Flora,  ii.  p.  399.  (Kuetz.  Species  Algar.  p.  801;  Bahh.  Fl 
Europ.  Alg.  ii.  p.  183.) 

Diam.  cell.  2-3  /i ;  diam.  lieterocyst  3*5  fc. 
Hob,  On  lime-trees,  Sbanford  Estate,  Dominica.     No.  901. — 
On  trees,  summit  of  Trois  Pitons  (4500  ft.),  Dominica.     No.  903. 

16.  N.  sPHiBEicUM,  Vaucher.  (Cooke,  Brit.  Freshw.  Alg. 
p.  231,  t.  91.  ff.  8-11 ;  Bornet  et  Flahault,  Bevis.  des  Nostoch. 
Hitirocyst.  p.  208.) 

Diam.  cell.  3*8 /i ;  diam.  heterocyst.  5-5*7  /i ;  diam.  tball.  usque 
ad  10  mm. 

Hob.  On  damp  wall  of  dam  in  Sharp's  Eiver,  St.  Vincent. 
No.  477. 

Ord.  SCTT0NEMA.CEJ5. 

17.  MiCEOCHiBTB  TENUISSIMA,  nOV.  Sp.      (PI.  XIV.  fig8.7-ll.) 

M.  inter  algas  varias  alias  reperta;  filis  tenuissimis,  sub- 
intricatis,  contortis;  yaginis  hjalinis,  achrois,  amplis;  articulis 
elongatis,  diametro  5-9plo  longioribus,  articulis  junioribus  bre- 
vioribus  (circiter  diametro  duplo  longioribus)  et  crassioribus ; 
beterocystis  intercalaribus,  subquadratis  yel  oblongis. 

Crass,  fil.  4-4-51 /I ;  crass,  trich.  1-1*8 /x;  crass,  heterocyst. 
2-2*4  /I ;  long,  heterocyst.  3'5-6'5  /i.  \ 

Hah,  Amongst  Symploea  euspidata,  n.  sp.,  on  trees,  summit  of 
Trois  Pitons  (4600  ft.),  Dominica.    No.  904. 

18.  SoTTOiTEitA.  JATAJSICTTM,  Bomet  (in  Bornet  et  Thuret, 
Notee  Algoloyiques,  p.  148 ;  Bomet  et  Flah,  Bevis.  des  Nostoch. 
Hitirocyst.  p.  95).  [Symphyosiphon  jayanicus,  Kuetz.  Species 
Alyarum,  p.  323  ;  Tabuke  phycoloy.  ii.  p.  13, 1 43.  f .  L]  (Pi.  XI V. 
figs.  12-15.) 

Crass,  fil.  13-16/1;  crass,  tricb.  8*5-11  /i. 

Hab.' On  lime-trees,  Sbanford  Estate,  Dominica.  No.  901. — 
AnguillajW.  Indies.  (23-3-92.)  No.  70.— On  the  walls,  Eoseau, 
Dominica.    (9-7-92.)    No.  236. 

The  aboye  agrees  well  with  this  species,  the  most  notable  dif- 
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ference  being  in  the  branches  not  being  aggregate.  The  hetero- 
cjsts  Tary  from  subquadrate  to  subrotund,  and  are  rather 
numerous. 

19.  ScTTOiTBif  A  AMPLUM,  nov.  sp.    (PL  XVI.  figs.  14-16.) 

S,  strato  parvo,  pannoso,  8-5  mm.  lato,  fusco ;  filis  dense  in- 
tricatis ;  pseudoramis  sparsis  plerumque  geminatis  sed  interdum 
singulis,  filo  primario  tenuioribus;  yagiDis  amplissimis  stratis 
parallelis  formatis,  in  parte  exteriore  gelatinoso-achrois  vel  sub- 
luteolis,  in  parte  interiore  abrupte  luteo-f uscis ;  trichomatibus 
angustis,  luteo-viridibus,  ad  apicem  pseudo-ramulorum  crassior- 
ibus  et  articulis  brevioribus;  articulis  diametro  d|-Cplo  (ple- 
rumque 4plo)  longioribus ;  heterocjstis  oblongis,  diametro  3-d^plo 
(rarius  2plo)  longioribus. 

Crass,  fil.  prim.  19-24  fi ;  crass,  ramul.  13*5-16  /i ;  crass,  trich. 
3-5-4^. 

Hah,  On  trees,  summit  of  Trois  Pitons  (4500  ft.),  Dominica. 
Nos.  908  and  904. — Growing  about  and  upon  the  surface  of 
Sffmplooa  euspidata,  n.  sp. 

The  nearest  species  to  this  with  regard  to  the  comparative 
length  and  breadth  of  the  ceUs  is  S,  amhiguumy  Kuetz.,  from 
which  it  differs  in  its  much  larger  size,  stouter  habit,  compa- 
ratively broader  sheath,  and  in  the  more  unfrequent  branches. 
The  branches  are  usually  geminate  though  not  unfrequentlj 
single,  and  they  are  always  thinner  than  the  primary  iilameut. 
The  trichomes  at  the  apices  of  the  branches  become  almost 
twice  as  thick,  the  cells  becoming  very  much  shorter.  S,  myo^ 
chrousy  Ag.,  is  somewhat  similar  though  larger,  and  has  not 
such  a  comparatively  broad  sheath,  and  the  latter  is  ocreate. 

20.  S.  AMBIQUUM,  Xuetz,  {Species  Algarwny  p.  894 ;  Tahulm 
pJiyeolog.  ii.  p.  7,  t.  26.  f.  ii.)     (PL  IV.  figs.  11-15.) 

Crass,  fil.  9*5-ll'5  /i ;  crass,  trich.  2-2*6  /i. 

Mah,  On  trees,  summit  of  Trois  Pitons  (4500  ft.),  Dominica. 
No.  908. — On  the  ground,  mostly  in  old  Diablotia  holes,  Mome 
Anglais  (2800  ft.)    (15-7-92.)     No.  493.    Amongst  Symploca, 

The  figure  given  by  Kuetzing  {I.  c.)  is  very  indistinct ;  but  the 
specimens  agreed  well  with  the  description  given  by  Bomet  and 
Flahault  (E^vis.  des  Nostoc.  H^t^rocyst.  p.  100),  excepting  that 
the  filaments  were  a  little  thicker  (9*5-11*5/11  against  6-9 /i). 
The  trichomes  were,  however,  the  same.  One  of  its  chief 
characters  is  its  long  and  narrow  cells,  which  get  shorter 
aud  thicker    (up  to  8*8 /i)  towards  the  apices  of  the  young 
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branches;  the  sheath  also  becomes  hyaline.  The  cells  often 
appeared  like  the  section  of  a  biconcave  lens,  owing  to  the  con- 
traction produced  by  the  dilute  spirit  in  which  the  material  was 
preseryed. 

21.  ScTTOKXMA.  FiQUEATUic,  Agardh,  {Syst.  Algar.  p.  38.) 
[Scytonema  calotrichoides,  Kuetz,  Species  Algarwn^  p.  307; 
Tahula  phycohg.  ii.  p.  6,  t.  22.  fig.  ii. ;  Bahh,  FU  Uurop,  Alg,  ii. 
p.  253.] 

Crass,  fil.  15*5-23  ^ ;  crass,  trich.  18-13*5  /i. 

Sab.  On  damp  wall  of  dam,  Sharp's  Eiver,  St.  Vincent. 
No.  477. — On  trees,  summit  of  Trois  Fitons  (4500  feet),  Dominica. 
Nos.  003  and  904. 

22.  ScTTOirEif  A,  sp. 

Crass,  fil.  28-36/4 ;  crass,  trich.  5-5*5  /i. 

Sah.  Amongst  S,  jawinicum,  Bomet,  on  lime-trees,  Shanford  ' 
Estate,  Dominica.    No.  901. 

Only  a  small  quantity  of  this  was  seen,  which  was  insufficient  for 
accurate  determination.  The  characters  were  those  ofS*  densum^ 
Bornet,  and  it  probably  is  a  small  variety  of  this  species. 

23.  ToLTPOTHHix  TEWxiis,  Kuetz.  (Phycolog,  gener.  p.  228 ; 
Tabula  phycolog.  ii.  p.  9,  t.  31.  f.  ii.)  [T.  pygm»a,  Kuetz, 
T.  flaccida,  De  Bary.} 

Crass,  fil.  7-7*7  /i ;  crass,  trich.  5*7  /i ;  heterocyst.  7*7  x  6*7  /i. 
Sab.   On  damp  wall  of  dam,  Sharp's   Biver,  St.  Vincent. 
No.  477. 
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24.  Hapalosiphok  iutbicatxts,  nov.  sp.    (PI.  XV.  figs.  16-28.) 

S.  csspitibus  parvis,  sruginosis ;  filis  densissime  intricatis  et 
▼ariabilibus,  adultis  vaginis  arctis  distinctis  (intend um  paullo 
indistinctis)  e  ceUulis  singulis  formatis,  sparsim  ramosis ;  ramis 
singulis  unilateralibus  fiexuosis,  filo  primario  subsimilibus,  vagi- 
natis  vel  evaginatis ;  cellulis  vanabilibu?,  diametro  lj|-3plo  lon- 
gioribus,  s»pe  sequalibus  et  subrotundis,  interdum  elongatis; 
heterocystis  intercalaribus,  subquadratis  yel  oblongis  (diametro 
l-3p1o  longioribus). 

Crass,  fil.  4-7/1 ;  crass,  heterocyst.  3*8-5*5  /i. 

Sab.  In  little  intricate  tufts  among  the  leaves  of  Leucchryum^ 
on  trees,  summit  of  Trois  Pitons  (4500  ft.),  Dominica.    No.  903. 

de     /^rr-t.   Xl//,    ^7^.^:  ^r.    ^ 

Digitized  by  VjOOQ IC 


272  int.  w.  WEST  oif  sohs  nssHWATEit 

l^e  nearest  species  to  this  hitherto  described  is  H.  laminosui^ 
Hansg.  ['*Ueber  den  Polymorph,  der  Alg.,"  Botan.  Centralb. 
1885,  p.  48  (ejr.  Boroet  et  Flah.  E^ns.  des  Nostoc  Het^ro- 
cjst.  p.  66)],  from  which  it  differs,  however,  in  not  being 
calcified  in  any  way,  in  being  a  little  larger,  in  having  its  single 
aud  unfrequent  branches  of  a  similar  thickness  to  the  primary 
filaments  without  any  attenuation,  and  in  its  peculiar  habitat. 
The  heterocysts  are  of  the  same  breadth  as  that  of  the  cells  (or 
narrower),  whilst  those  of  H.  laminosus  are  often  broader. 
Like  the  latter,  the  threads  are  very  variable,  being  sometimes 
similar  to  an  Anabana,  sometimes  like  a  Lyn^ya^  while  at  other 
times  the  cells  are  quite  irregular  and  somewhat  inflated.  Some 
examples  showed  the  rounded  granulose  bodies  noted  by  Hansgirg 
in  JS,  laminosuB  (Bemerkungen  zur  Systematik  einiger  Siis*s- 
wasseralgen,  p.  18).  These  bodies  when  fully  formed  appear 
to  be  thick-walled  (figs.  23-28)  and  have  a  diameter  of  6-13  /n. 

The  cell  of  the  primary  filament  immediately  under  a  branch 
always  projects  more  or  less  into  the  sheath  of  the  branch. 

25.  Hapalostphon  fleiuobus,  Borzi.  {Alglie  d^acq,  dole,  d, 
Fapua,  in  Nuovo  Notarisia,  Apr.  1892,  p.  43.) 

Crass,  fil.  7*6-8*5  /4 ;  crass,  cell.  6*5-6  /i ;  long.  cell.  4-4*5  /i. 
Sah.  In  stream,  Grande  Soufri^re,  Dominica.     No.  884. 

26.  H.  ABBOBBUS,  nov.  sp.    (PI.  XV.  figs.  1-3.) 

H.  inter  alias  algas  repertus  ;  filis  primariis  flexuosis,  passim 
ramosis  uno  latere  e  cellulis  singulis  formalis,  cellulis  diametro 
1-liplo  (rarius  2plo)  locgioribus,  vagina  arcta,  tenui,  et  achroa ; 
filis  secundariis  brevibus,  crassitudine  filis  primariis  similibus  sed 
Bubtenuioribus,  cellulis  diametro  subaequalibus ;  heterocystis 
quadrato-oblongis,  intercalaribus. 

Crass,  fil.  7-10  /* ;  crass,  cell.  7-9'6  ^  ;  heterocyst.  6-9  /i 
X  9-11 /I. 

Mab,  On  trees,  summit  of  Trois  Pitons  (45(X)  ft.),  Dominica. 
No.  903. 

The  nearest  species  to  this  is  M.flexuoius,  Borzi  (I,  c),  from 
which  it  difiVrs  in  not  possessing  flexuose  intricate  branches  on 
every  side ;  it  is  also  a  rather  larger  species,  with  cells  often  a 
little  longer  than  broad  and  never  depressed. 

27.  Stigohema  hobmoides,  Bornet  et  Flah,  (Bdvte,  des  Nbstoe. 
HiUrocyst,  p.  69.)  [Scytoneaia  hormoides,  Kuetz,  Sirosiphon 
brevis,  Kuetz,  Botan.  Zeit,  1847,  p.  196 ;  Tabula  phycolog,  ii. 
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p.  10,  t.  84.  f.  li  Sirosiphon  hormoides,  Kuetx,  Species  Algar. 
p.  316;  Tabula  phyeolog.  ii.  p.  10,  t.  84.  f.  iv.] 

Crass,  fil.  9-18  /i. 

Sah.  On  trees,  summit  of  Trois  Fitons  (4500  ft.),  Dominica. 
Nos.  903  and  904.  Eather  scarce. — On  rocks,  Eoseau  Valley 
(1000-2000  ft),  Dominica.    (27-6-92.)    No.  24. 

Var.  TEMTTB,  nov.  Tar.    (PI.  XV.  figs.  4-8.) 

Var.  minor,  filis  tenuioribus,  6*5-7 /i  crassis. 

Rah,  With  the  typical  form,  but  much  more  abundant.  It 
was  intermixed  with  Symploca  ouspidata,  n.  sp.,  Stigonema  minuta^ 
Hass.,  ScyUmema  ambigua^  Kuetz.,  &c. 

28.  StigonemjI.  PAWiarOBME,  Bornet  et  Flah.  {Bhis.  des 
Nostoc,  Reteroeyst.  p.  71.)  [Scytonema  panniformis,  Agardh  ; 
Sirosiphon  panniformis,  Kuetz,'] 

Crass,  fil.  23-26/1. 

Rah.  With  the  preceding.  Another  gathering  from  the  same 
locality  had  abundant  hyphsB  (an  incipient  lichen).  No.  779. 
Cra?s.  fil.  15-25/1. 

29.  S.  MiSTJrruM,  Rase.  (Rist.  of  Brit*  Freehw.  Alg.  L  p.  280, 
t.  67.  ff.  3-4.) 

Crass,  fil.  19-25  /i. 

Rah,  On  damp  wall  of  dam,  Sharp's  Biver,  St.  Vincent. 
No.  477.— On  trees,  summit  of  Trois  Pitons  (4500  ft.),  Do- 
minica, no.  908 ;  and  on  lime-trees,  Sbanford  Estate,  Dominica, 
no.  901. 

30.  S.  INPOBME,  Kuetz,  {Species  AJgar,  p.  319  ;  Tabula  phy^ 
colog.  ii.  p.  11,  t.  38.  f.  iii.) 

Crass,  fil.  44-52  /t. 

Rah,  On  trees,  summit  of  Trois  Pitons  (4500  ft.),  Dominica. 
Nos.  903  and  904. 

Ord.  OSCILLABIACE-S. 

81.  Symploca  cuspidata,  nov.  sp.  (PL  XVI.  figs.  1-7.) 
S,  bryophila,  late  ezpansa,  gri.neo-lutea ;  fasciculis  erectis, 
angustis  subulatis,  aggregatis  (passim  densis),  8-15  mm.  altis, 
a'ruginescentibus ;  trichomatibus  serugineis,  flexuoso-intricatis,  in 
strato  strictioribus,  apicibus  yersus  fasciculorum,  1-3  in  lata 
vagina  inclusis,  ssepe  interruptis,  distincte  articulatis;  articulis 
diumetro  2-4plo  loogioribus ;  vaginis  amplis,  achrois,  pellucidis 
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▼el  interdam  stratis  parallelis  formatis,  in  ambitu  8»pe  sub- 
rugosis,  apice  aogustioribus  efc  ssepe  ramosis. 

DIam.  trich.  (s.vag.)  l*9-2'3/i;  crass,  trich.  c.  vag.  18*5-25/i. 

Sab.  On  trees,  sammit  of  Trois  Pitons  (4500  ft.),  Dominica. 
Nos.  903  and  904. 

Var.  LUTEOFUSOA,  nor.  var. 

Yar.  ferruginea,  strato  denso,  1-2  mm.  alto,  fasciculis  bre?ior- 
ibus,  4-6  mm.  (iiiterdnm  10  mm.)  altis,  articalis  crassioiibui. 

Crass,  trich.  ^^3'5  /i ;  crass,  vag.  15-40  /i. 

This  yarietj  also  often  has  two,  three,  or  more  threads  in  one 
sheath. 

Ilab.  On  rocks,  Eoseau  Valley  (1000-2000  ft.),  Dominica. 
(27-6-92.)  No.  24.— On  bark,  windward  road  to  lake  (1000- 
2000  ft.),  Dominica.  (25-8-92.)  Nos.  5 13  and  514  .—Also  on  the 
grouDd,  mostly  in  old  Diablotia  holes,  Morne  Anglais  (2300  ft.). 
(15-7-92.)     No.  493.    Thicker  and  coarser  sheath. 

The  specimens  preserred  iu  L'quid  strongly  reminded  one 
of  Sphagnum  cuspidatvm;  they  occurred  amongst  mosses  in 
peniciUate  tufts  which  were  subseruginose  towards  the  apices, 
the  sheaths,  but  not  the  trichomes,  here  becoming  narrower. 
Many  of  the  sheaths  in  the  stratum  were  without  trichomes ; 
and  in  consequence  of  this,  and  the  broader  sheaths  at  the  base, 
the  stratum  was  paler  than  the  erect  fasciculi. 

32.  Ltwoby A  PEHiciLLATA,  Kuetz.  (Botan.  Zeit  1847,  p.  194.) 
[Leibleinia  penicillatay  Kuetz.  Specie*  Algar. ;  Tabula  phyeolog*  i. 
p.46,  t.  81.f.  ii.] 

Crass,  fil.  3-3-5/1. 

Hah.  On  bed  of  stream  in  crater  of  Grande  Souf  ri^re,  Dominica. 
No.  881. 

33.  L.  SUBTILE,  Weit.  {Alg.  of  the  JEng.  Lake  Distr.  in  Joum. 
Boy.  Micr,  Soe.  Dec.  1892,  p.  741,  pL  x.  f.  58.) 

Crass,  fil.  1*4/1. 

Hab.  With  the  preceding. 

34.  Phobmidium  ltngbtaceum,  Kuetz.  (Phgcol.  gener. 
p.  194;  Tabula  phgcolog.  p.  33,  t.  40.  f.  iii.;  Babh.  Fl.  Europ. 
Jig.  ii.  p.  124.) 

Crass,  fil.  3*5-4/1. 

Mab.  On  damp  wall   of  dam.  Sharp's  Bi?er,   St.  Vincent. 
No.  477.— On  old  wall,  Dominica.    (1-8-92.)    No.  473. 
The  cells  were  about  as  long  as  broad  (sometimes  a  little  longer). 
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85.  Fhobhidium,  sp. 
Crass.  fil.l-2-l-5/i. 

Stratum  deose,  thin,  and  dark  arugiDous. 

Hah.  On  damp  wall,  Boseau,  Dominica.    (5-9-92.)    No.  546. 

Ord.  Ghboococcaoe^. 

86.  Chboococcus  miitob,  Naeg,  {Qattung.  einzell.  alg. p.  47, 
t.  lA.  f.  4.  Eabh,  Fl,  Uurop.  Alg.  ii.  p.  30.)  [Protococcus 
minor,  Kuefz.  Species  Algar.  p.  198 ;  TahulcB  phgcolog.  i.  p.  8, 
t.8.]     (PL  XVI.  fig.  17.) 

Diam.  cell.  2*8-4 /i ;  diam.  fam.  11-5-30/4. 

Hah.  On  damp  wall  of  dam,  Sharp's  Eiver,  St.  Vincent. 
No.  477.— On  trees,  summit  of  Trois  Rtons  (4500  ft.),  Dominica. 
No.  903. 

Forma  mikima.    (PL  XVI.  fig.  18.) 

Forma  cellulis  familiisque  minoribus  quam  forma  typica. 

Diam.  cell.  s.  teg.  1-1*9 /i ;  diam.  fiun.  10-28 /i. 

Hob.  Along  with  the  tjpe  from  the  abo^e-named  localities, 
and  also  on  lime-trees,  Shanford  Estate,  Dominica.    No.  901. 

87.  C.  coHiBBEKS,  I^aeg.     (Bahh.  Fl.  Surop.  Alg.  ii.  p.  30.) 
[Pleurococcus  coharens,  JBrdb.^  1842.     Protococcus  cohcerens, 

Xuetz.'i 

Diam.  celL  3*8-6'5  /i  (usque  ad  7*5  /i) ;  diam.  fam.  30-178 /i. 

Hah.  Amongst  other  alg»  on  trees,  summit  of  Trois  Pitons 
(4500  £1.),  Dominica.    No.  903. 

This  usually  occurred  in  small  families,  but  occasionally  in  very 
large  ones,  and  now  and  then  in  solitary  examples. 

88.  C.  TXJBOIDUS,  N^aeg.  (Gait,  einzell,  Alg.  p.  46.  Rahh.  Fl. 
Furop.  Alg.  ii.  p.  32.)  [Protococcus  turgidus,  Kuetz.  Tabula 
phycolog.  i.  p.  5,  t.  6.  f .  i.] 

Diam.  cell.  s.  teg.  7-5-10-5  /i,  c.  teg.  21-23  /i. 
Hah.  On  damp  wall  of  dam,  Sharp's    Eiver,  St.  Vincent. 
No.  477. 

A  rather  small  form. 

89.  C.  scHizoDEBMATicus,  WeH.  {Alg.  of  the  Fng.  Lake 
Dislr.  in  Joum.  Fog.  Micr.  8oc.  Dec.  1892,  p.  742,  pL  x. 
ff.  61-68.)     (PL  XVI.  Rg.  19.) 

Diam.  celL  s.  teg.  11*5-13  /i ;  diam.  c.  teg.  28-28  /i. 

Hah.  With  the  preceding  species,  but  much  more  abundant. 
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40.  Glceocapsa  hxjbalts,  Kuetz.  {Tahula pht/cohg,  i.  t.  21. 
f.  i. ;  Bahh,  Fl.  JEurop.  Alg,  ii.  p.  86.) 

Long.  cell.  s.  teg.  6'5-7'6  /i ;  lat.  cell.  s.  teg.  2'5-8  /i ;  diam. 
£am.  19-25/1. 

^a5.  On  damp  wall  of  dam,  Sharp's  Eiver,  St.  Vincent. 
No.  477. 

The  cells  were  longer  in  relation  to  their  breadth  than  those 
figured  by  Kuetzing  (Z.  c). 

41.  a.  GiGAS,  nov.  sp.    (PI.  XVI.  figs.  11-13.) 

G.  familiis  solitariis  vel  subaggregatis  ;  cellulis  magnis,  subglo- 
bo8is  vel  oblongis,  4-86  in  familiis  subglobosis  consociatis,  mem- 
brana  cellularum  l»va  vel  subtiliter  granulata  (vide  ^g,  11), 
cjtioplasmate  serugineo  et  granuloso;  tegumentis  subglobosis, 
ad  exteriorem  duris  ssepe  subrugosis,  luteo-f  uscescentis,  lamellis 
extra  cellulas  indistinctis,  panels  et  pallide  luteolis. 

Diam.  cell.  s.  teg.  9-15  /i  (plerumque  11  /j)  ;  diam.  fam. 
44-115 /i. 

Hah,  On  damp  wall  of  dam.  Sharp's  Eiver,  St.  Vincent. 
No.  477. 

This  occurred  amongst  Nbatoe  tphcsricum^  Vauch.,  in  no  definite 
stratum ;  and  it  is  sufficiently  distinguished  by  its  large  cells  and 
other  characters. 

42.  Glcbocapsa,  sp. 

Crass,  cell.  s.  teg.  2-8  /i.    Nob.  23  and  24. 

48.  Glceocapsa,  sp.. 

Crass,  cell.  s.  teg.  1*5  /i.    No.  546. 

44.  ApHAirocAPSA  slachista,  nov.  sp.    (PI.  XV.  figs.  9, 10.) 
A,  tegumento  minutissimo,  snbgloboso,  firmo,  gelatinoso  non 

lamelloso,  achroo  ;  cellulis  minutissimis,  sphsBricis,  solitariis  gemi- 
natisve,  laxe  dispositis  ;  cytioplasmate  homogeneo  et  SBruginoso ; 
tegumentis  non  aggregatis  in  thallo  distincto. 

Diam.  cell.  l-5-l'8 /i  (usque  ad  2/i)  ;  diam.  teg.  26-88^. 

Hah,  On  trees,  summit  of  Trois  Fitons  (4500  ft.),  Dominica. 
No.  903. — And  in  stream,  Grande  Soufri^te,  Dominica.    No.  884. 

This  species  seems  characteristically  distinct  by  reason  of  its 
minute  cells  in  the  very  small  globose  colonies,  which  were 
scattered  amongst  other  algs. 

45.  Gl<eoth£CI  LiNEAJiiB,  Naeg,  (  Gattwtg.  einzelL  Alg.  p.  58, 
1. 1  a.  f.  2 ;  Babh.  FL  Furop.  Alg.  ii.  p.  60.) 
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Long.  cell,  sine  teg.  5*5-6*5  ft,  c.  teg.  18*5  fi ;  lat.  cell,  sine 
teg.  1-8 /tf,  c.  teg.  9-5-10-5/1. 

Hah.  On  damp  waQ  of  dam,  Sharp's  Biver,  St.  Vincent. 
No.  477. 

Forma  cellulis  5-6plo  longius  quam  latins.     (PL  XIV.  fig.  26.) 

Long.  cell.  s.  teg.  ll*5-13-5  /i,  c.  teg.  21  /i ;  lat.  cell.  s.  teg. 
2-2-3 /i,  c.  teg.  11-5-12-5/1. 

Hob.  With  the  typical  form. 

46.  Glocothece  lukatvm,  noy.  sp.     (PI.  XVI.  ^g.  9.) 

G.  cellulis  2-4  in  familiis  consociatis,  subcresceutiformibus, 
2plo  longius  quam  latius,  apicibus  acutis;  tegumentis  univer- 
salibus,  ovalibus  Tel  ellipticis;  cytioplasmate  »ragineo  et  ho- 
mogeneo. 

Lat.  cell.  2*5-2'7^;  apicibus  cellularum  4*8-5'7/i  inter  se 
distantibus ;  famil.  82*5  X 19  /i. 

Sah.  With  Gl.  linearis^  Naeg.,  but  very  scarce. 

47.  Aphakothbce  baxicola,  Ifae^f.    (Z.  c.  p.  59, 1. 1  h.  f.  2.) 
Lat.  cell.  1-4-1-8  /*. 

Hab,  In  small  masses  of  70-120  fi  in  diameter,  amongst  mosses 
on  trees,  summit  of  Trois  Pitons  (4500  ft.),  Dominica.  Nos.  903 
and  904.    Bather  scarce. 

48.  A.  MTCBOSCOPiOA,  Nae^,    (Z.  e.  t.  1  h.  f.  1.) 

Long.  cell.  5"5-7*5/i;  lat.  cell,  8-8-4-4/i;  diam.  famil.  108- 
179/1. 

Hob.  On  damp  wall  of  dam,  Sharp's  Biyer,  St.  Vineent. 
No.  477. — Amongst  Symploea  euspidaia,  n.  sp.,  on  trees,  summit 
of  Trois  Pitons  (4500  ft.),  Dominica.    No.  904. 

49.  Tetbapedia  tbigova,  nov.  sp.    (PI.  XVT.  fig.  8.) 

T.  cellulsB  triangulares,  lateribus  concavis,  angulis  subrotun- 
datis ;  a  latere  vissd  elliptic» ;  cjtioplasmate  pallide  »rugineo  et 
bomogeneo. 

Lat.  cell.  7*2  ft ;  crass.  3*6  /i. 

Hab.  On  damp  wall  of  dam,  Sharp's  Biyer,  St.  Vincent. 
No.  477. 

Class  Diatohaoeji. 

50.  Eptthemia Westebmahhi,  KuHz.  (Priteh,  Infui,  ed.  1861, 
p.  760,  t.  4.  f.  2.) 

Hah,  In^tream,  crater  of  Grande  Soufrl^re,  Dominica.  N08.68I 
and  908. 
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51.  EvKOTiA  Aecub,  Uhrenb.  {JV.  8m.  Brit.  Diat.  ii.  t.  83. 
f.  288.) 

Rah.  In  ttream,  crater  of  Grande  Soufri^re,  Dominica.  No.  908. 

52.  E.  OBACILT8,  Bahh.  {Fl.  Europ.  Alg.  i.  p.  72.)  [Himan- 
tidium  gracile,  Ehmh.^  W.  Sm.  Brit.  Diat.  ii.  p.  14,  t.  33. 
f.  286.] 

Sab.  Amongst  mosses,  on  trees,  summit  of  Trois  Fitous 
(4500  ft.),  Dominica.    No.  903. 

58.  Odontidium  mutabils,  W.  8m.  (Brit.  Diat.  ii.  p.  17, 
t.  34.  f.  290.) 

Hah.  On  damp  wall  of  dam,  Sharp's  Biver,  St  Vincent. 

No.  477. 

54.  DiSMOGOiairM  Babevhobstiavvm,  Gmn.  (Diat.  ins. 
Banka,  p.  6,  t.  i.  f.  1;  De  Toni^  8ylloge  Algar.  vol.  ii. 
p.  680.) 

Kah.  Abundant  in  stream  (hot  and  cold),  crater  of  Grande 
Souf  ri^re,  Dominica.    No.  908. 

55.  NiTZSCHiA  PABTULA,  W.  8m.  (Brit.  Diat.  i.  p.  41,  t.  13. 
f.  106.) 

Sah.  On  damp  wall  of  dam,  Sharp's  Biyer,  St.  Yinceut. 
No.  477. 

56.  N.  FLEXELLA,  Suriftg.    (Alg.  Japon.  p.  11,  t.  1.  f.  12.) 
Long.  33-44  /i ;  lat.  8*8-4*8  /i. 

Hah.  In  streams,  Grande  Soufri^re,  Dominica.  Nos.  881 
and  884. 

67.  N.  LnrEABis,  W.  8m.  (Brit.  Diat.  i.  p.  39,  t.  13. 
f.  110.) 

Hah.  On  damp  wall  of  dam.  Sharp's  Biver,  St.  Vincent. 
No.  477. — ^And  in  streams,  Grande  Souf  ri^re,  Dominica.  Nos.  881 
and  908. 

68.  N.  MiKUTissiMA,  W.  8m.     (L.  e.  p.  41, 1. 13.  f.  107.) 
Hab.  In  stream,  Grande  Soufri^,  Dominica.    No.  884. 

69.  Natioula  cbtptocbphala,  Kuetg.  (W.  8m.  I.  e.  p.  53, 
1. 17,  f.  155.) 

Hob.  On  damp  wall  of  dam,  Sharp's  Biver,  St.  Vincent. 
No.  477. 
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60.  Naticula  bobbalis,  Kuetz,  [Pmnularia  borealis,  Ehrenh.^ 
W.  8m.  Brit  Dtat,  ii.  p.  94;  Babh.  Fl.  Burop.  Alg,  i.  p.  216.] 

Hah.  With  the  preceding  species. 

61.  N.  MBSOLEPTA,  Ehrepib.  [Pinnularia  mesolepta,  W.  8m. 
Brit.  Diat.  i.  p.  58,  t.  19.  f.  182.] 

Hob.  On  bed  of  stream  in  crater  of  Q-rande  Soufri^re,  Dominica. 
No.  881. 

62.  Fbustvlia  BHOiCBOiDBS,  Be  Toni.  {8ylloge  Algar.  vol.  ii. 
p.  227.)  [Navicula  rhomboides,  Ehrenh.,  W,  8m.  Brit.  Diat.  i. 
p.  46,  t.  16.  f.  129.] 

Rob.  In  stream,  crater  of  Orande  Soufri^re.    No.  908. 

Yar.  SAXOincA,  De  Toni.  (L.  e.)  [Frustulia  saxonica,  Babh. 
Nayicula  crassinervia,  Breb.  in  W.  8m.  Brit.  Diat.  i.  p.  47, 
t.  31.  f.  271.] 

Hab,  In  streams  (cold,  iirarm,  and  hot),  crater  of  Grande 
Soufri^re,  Domioica.  Nos.  883  and  908. — Also  amongst  mosses 
on  trees,  summit  of  Trois  Fitons  (4500  ft.),  Dominica.  Nos. 
903  and  904. 

63.  OoKPHONEMA  TENBLLVH,  Kuetz.  (W.  8m.  Brit.  Diat.  i. 
p.  80,  t.  29.  f .  243.) 

Hab.  On  damp  wall  of  dam.  Sharp's  Biver,  St.  Vincent. 
No.  477. 

EXPLANATION  OP  THE  PLATES. 

Plati  xnL 

Figi.    1-4.  Zygnema  ({  Zygogonium)  pachydemiMm^  n.  ip.    Conjugated  ipe- 
oimens,  520/1. 
5-8.  Ditto.    Poor  sygosporet,  520/1. 
9, 10.  Ditto.    Two  speoimenfl,  with  axygOBpores,  520A. 
11-15.  Ditto,  iterile  fllamenU;  fig.  11,  520/1;  figs.  12-15,  filamento, 
showing  short  branches,  120/1. 
Pig.       16.  Ditto,  showing  oo^jugation  between  three  filaments,  120/1. 
Pig.       17.  Comnarium  obliquum,  Nordst,  f.  minor,  Nordst,  520/1. 

Platb  XIV. 

Figs.    1-6.  Zygnema  pac^dermumfn.vp.,ynr.eorfenf<nde$,n.jni.    Pig8.1&2; 
filaments  without  oell-oontents ;  fig.  8,  filament  with  contents 
delineated ;  fig.  4,  attempt  at  coigugatibn  ? ;  fig.  5,  cells  showing 
longitudinal  dirision.    Pigs.  1-5,  520A ;  fig*  6,  830/1. 
7-11.  Mierochmte  tenuissima,  n.  sp.    520/1. 
12-15.  Seytonemajavaniomn,  Bomei.    520/1. 
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Platb  Xiy.  (oonUnuid), 

Fig.        1(1.  CerasUrioi  ttamraiiroideSt  n.  sp.    520/1. 

Figs.  17-24.  ffhieochnwm  BerggrmUamMi^  Hauok,  trt.  domtmamse,  o.  var. 

620/1. 
Fig.         25.  CosTnarium  pseudopyramidatum^    Lund,    ^stenonotum^    Nordst., 

f.  minor,  Baoib.    520/1. 
Fig.         2&.'^GUB0thsce  linearii,  Naeg.,  fbraia.    520/1. 


Plate  XV. 

Figs.    1-3.  HapaUmphon  arboreuSt  n.  ap.    520/1. 

4-8.  Stiganema  hormoideB,  Bornet  et  Flah.,  rtiv'tenuet  n.  Tar.    520/1. 

hf  heterocjsts. 
0-10.  Aphanocapaa  etachiata,  n.  sp.    520/1. 
11-15.  Scytonema  ambiguum,  Kuetz.    520/1. 
16-28.  Hapaiosipkon  iniriaUua,  n.  sp.    520/1. 


Plati  XVI. 

Figs.  1-7.  Symphca  cuipidaia,  n.  sp.  Fig.  1,  natural  size ;  fig.  2,  a  Tery  small 
portion  of  one  of  the  erect  fasciculi,  120/1 ;  fig.  3,  a  specimen 
showing  three  trichomes  in  one  sheath,  120/1 ;  figs.  4^5,  examples 
with  two  trichomes  in  one  sheath,  520/1 ;  figs.  6  &  7,  the  apices  of 
two  filaments,  showing  in  fig.  6  a  broad  sheath  at  the  apex,  and  in 
fig.  7  a  narrow  one,  520/1. 
Fig.  8.  Tetrapedia  trigona,  n.  sp.    830/1. 

9.  Glceotheee  lunaium,  n.  sp.    520/1. 
10.  Eudarina  atagmUe,  WoUe,  Tar.    520/1. 
Figs.  11-13.  Glceocapsa  gigoBf  n.  sp.    520/1.    Fig.  11,  an  example  having  the 
cells  with  finely  granulate  walls ;  fig.  12,  one  where  the  lamellie 
round  the  cells  are  not  TisiUe. 
14-16.  Scytonema  amplum,  n.  sp.    520/1. 
Fig.         17.  Chroococcu^  minor,  Naeg.    520/1. 

18.  „  „  „    f.  minima,    520/1. 

19.  „         9chJ£odermati<m8t  West.    620/1. 
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Notes  upon  ApoBpory  in  a  Form  of  Seolopendrium  vulgare,  var. 
criipum^  and  a  new  AposporouB  Aihyrium ;  also  an  additional 
pliaBe  of  AposporonB  Development  in  Lastrea  pgeudo^mas^ 
yar.  cristata.    By  Chablbs  T.  DBmsBY,  E.L.S. 
[Bead  7th  December,  189a] 
(Platb  xvn.) 

The  case  of  apoBporj  which  I  have  the  honour  of  bringing 
before  the  Society  this  evening  is  an  entirely  new  one,  in  bo  far 
ae  it  is  exhibited  by  a  fresh  and  apparently  most  unlikely  species, 
viz.  Scolopendrium  vuijfore,  the  normal  smooth-edged  strap-shaped 
fronds  of  which  seem  to  offer  no  outlet  for  apical  apospory, 
displaying^  as  they  do,  not  the  slightest  tendency  towards  the 
formation  of  the  slender  lateral  projections  with  which  the 
phenomenon  is  usually  associated  in  its  apical  form. 

It  was  on  a  special  visit  to  Mr.  T.  Bolton  of  Warton,  near 
Gamforth,  in  August  last  to  inspect  a  new  aposporouB  ^^rtum, 
to  which  I  will  later  refer,  that  I  came  across  the  case  now  under 
notice  in  the  shape  of  a  variety  of  Seohpendrium  vui^are,  known 
as  Scolopendrium  var.  eri^mn  Drummanda,  found  many  years 
ago  by  Miss  Drummond  near  Falmouth.  This  is  a  very  singular 
compound  variety  in  which  the  fronds  are  very  long  and  narrow, 
finely  friUed,  and  bearing,  in  addition,  broad  flat  digitate  crests 
often  9  inches  across.  Another  peculiar  feature  is  that  the 
midrib  is  deeply  undulated  several  times  perpendicularly  to  the 
plane  of  the  frond,  and  finally  the  margins  of  the  frills  are  deeply 
cut  into  long  fimbriate  projections. 

Mr.  Bolton  kindly  sent  me  a  plant,  and  on  its  receipt  I  at 
once  perceived  that  in  many  cases  the  apices  of  these  projections 
were  bifid  and  translucent,  presenting  all  the  features  of  inci- 
pient protballi.  I  consequently  cut  off  a  number  of  these  with 
a  small  portion  of  attached  frond,  and  inserted  them  in  sterilized 
soil  so  that  the  terminal  points  or  bifurcations  were  in  contact 
therewith.  In  a  few  days  evident  signs  of  growth  were  visible, 
and  in  a  week  or  two  distinct  protballi  of  more  or  less  cordate 
form  and  of  normal  size  were  developed,  twin  prothaUi  resulting 
in  some  cases,  each  limb  of  the  bifurcations  having  developed 
independently.  Boot-hairs,  however,  were  very  tardy  in  ap- 
pearing, due  probably  to  the  &ct  that  growth  was  sustained  by 
absorption  through  the  adherent  portions  of  frond;  later  on, 
however,  they  appeared  somewhat  abundantly,  though  hardly  in 

mw.  JouBN. — BOTAirr,  tol.  xix.  x 
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normal  quantity.  In  some  cases  thick  fleshy  prothalli  of  irre- 
gular form  were  developed  from  quite  blunt  projections  which, 
when  laid  down,  showed  no  signs  whatever  of  prothallic  growth. 

In  October  I  sent  several  specimens  of  these  prothalli  to 
Prof.  F.  0.  Bower  at  Glasgow ;  and  upon  one  of  these  he  found 
numerous  archegonia,  both  old  and  new,  but  no  antheridia.  The 
fact  of  these  being  true  prothalli  was,  however,  thus  fully 
established.  Later,  in  November,  I  found  both  antheridia  and 
archegonia  in  abundance  on  one  of  the  largest  prothalli  in  my 
culture,  an  abnormal  feature  of  which  was  the  production  ot 
these  organs  in  quantity  on  both  upper  and  under  surfaces  in 
oonjunction  with  root-hairs,  which,  however,  predominated  on 
the  lower  surface,  as  might  have  been  expected.  It  remains,  of 
course,  an  open  question  whether  plants  will  be  produced ;  but, 
from  general  robustness  of  growth,  I  have  little  doubt  on  this 
point. 

I  exhibit  the  plant  under  notice,  upon  which  the  fimbriate 
projections  will  be  clearly  seen,  though,  unless  laid  down  as  de- 
scribed, they  have  failed  to  develop  more  than  quite  incipient 
prothalli  even  in  a  dose  warm  frame.  I  also  exhibit  the  cultures, 
two  in  number,  showing  developed  prothalli,  and  accompany  my 
notes  with  sketch  of  a  portion  of  &ond,  natural  size,  and  enlarged 
drawings  of  material  after  culture. 

This  constitutes  the  fourth  British  species  in  which  apospory 
has  been  shown  to  occur,  viz.  Mhyrium  Filia-fcsmina  var.  cltms- 
^ima,  Folyitichum  annulare  var.  pulcherrimum  (several  formsX 
Lastrea  pseudo-mas  var.  cristatay  and  Seolopendrum  vulgare  var. 
erispum  Drummonda. 

The  second  exhibit  consistB  of  cultures  of  a  new  aposporous 
find  of  Athyrium  Mlix-fcomina  by  Mr.  T.  Bolton,  who  showed 
some  pinned  at  the  meeting  of  the  British  Pteridological  Society  at 
Lancaster  in  August  last.  This  had  been  found  in  the  autumn  of 
1892  in  that  district ;  and  on  examining  the  portions  of  frond 
submitted,  I  was  at  once  struck  with  its  strong  resemblance  to 
that  form  o£  Athyrium  FUix-fcsmina  upon  which  apospory  was 
first  discovered,  and  was  found  in  North  Devon.  The  peculiar 
slendemess  and  attenuation  of  all  subdivisions  and  the  general 
make  of  the  two  ferns  were  almost  identical,  though  the 
49econd  find  is  easily  recognizable  by  most  of  the  terminals  being 
spiraL  When  the  pinns  were  handed  to  me,  they  were  accom- 
panied by  the  remark  that  "  the  spores  never  seemed  to  ripen ; " 
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and  upon  turning  tbem  oyer,  the  reason  was  obvious,  since  I 
immediatelj  recognized  the  peculiarly  woolly  appearance  of  the 
son  indicative  of  apospory,  the  masses  of  incipient  protballi  being 
in  this  case  so  large  as  to  give  in  some  places  a  suprasoriferous 
appearance  to  the  &ond.  As  Mr.  Bolton  very  kindly  provided 
me  with  material,  I  laid  down  several  pinn»  with  the  excre- 
scences next  the  soil,  and  under  close  culture  actual  development 
immediately  began,  so  that  in  a  week  or  two  each  sorus  bad  pro- 
duced a  crowd  of  full-sized  protballi.  Eeporting  progress  to 
Dr.  P.  W.  Stansfield,  who  had  also  received  material,  he 
wrote  that  in  his  case  apical  apospory  was  also  appearing, 
i.  e.  protballi  were  being  developed  from  the  apices  independently 
of  the  sori.  Examining  my  material,  I  found  several  apparent 
cases  of  this,  whicb,  however,  on  closer  investigation,  I  found  to 
be  produced  from  small  aborted  sori  situated  so  near  the  terminal 
point  that  the  resulting  protballi  seemed  to  spring  tberefrom. 
I  therefore  asked  Dr.  Stansfield  to  re-examine  his  material,  with 
the  result  tbat  in  the  majority  of  cases  he  found  the  appearance 
bad  been  deceptive,  but  in  some  the  apices  tbemselves  were 
certainly  dilating.  A  little  later  I  found  an  unmistakable  instance 
of  an  apical  prothallus,  as  can  be  seen  by  the  culture  I  exhibit. 
Otherwise  tbis  case  is  identical  with  tbat  of  Athyriwn  Filix- 
fcominay  var.  elarissimay  Jones,  except  that  the  growths  are  much 
more  redundant.  I  have  named  the  fern  therefore  Athyrium 
Filuv-fcBmina,  var.  elarissima,  Bolton. 

It  will  be  observed  tbat  in  this  case,  as  in  all  previous  ones, 
the  abnormality  occurs  on  wild  finds,  and  has  not  been  induced  by 
culture ;  and  considering  the  ease  with  which  the  protballi  are 
produced  wben  the  pinn»  are  brougbt  into  contact  with  the  soil, 
and  the  immense  advantage  which  they  must  derive  from  being 
firmly  attached  to  tbe  &ond  from  the  beginning  instead  of,  as  in 
the  detached  spore,  being  at  the  mercy  of  a  thousand  and  one 
disturbing  factors,  it  is  curious  that  tbe  specimens  found  are 
solitary  crowns  instead  of  clumps.  This  advantage,  however,  in 
the  struggle  for  existence  is  flEur  more  than  counterbalanced  by 
tbe  absence  of  scattering  spores,  which  limits  tbe  variety  strictly 
to  its  birthplace. 

Finally,  I  exhibit  young  plants  raised  from  tbe  aposporous  pro- 
tballi o{  Zasirea  p$eud<Mna8f  var.  crittata^  which  I  brought  to  the 
notice  of  this  Society  in  November  1892.  Tbese  are  interesting 
as  exemplifying  exactly  intermediate  stages  between  the  oophore 
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and  sporopbore,  the  primary  frondB  in  some  cases  consisting  of 
erect  prothalli  borne  on  stalks,  wbile  in  the  case  of  tbe  parent  the 
primary  frond  had  been  eaten  off  when  the  plant  came  under 
notice,  owing  to  a  prothallus  forming  at  the  tip  of  the  second 
frond  and  others  subsequently  on  its  edges  and  surface.  This 
exhibit  was  therefore  necessary  to  complete  the  case  by  supplying 
the  missing  step,  which  it  does,  I  think,  very  satisfactorily. 

EXPLANATION  OF  PLATE  XVH. 
Soolopendrium  tmlgare,  var.  Dnmmonda. 

Fig.  1.  Fimbriate  projection  from  edge  of  frond  (much  enlarged),    p,  Pro- 

tbaUuB  developed  by  culture  on  moist  soiL    rh,  Boot^hairs.    c.  Thick 

fleshy  cushion. 
Fig.  2.  Portion  of  fh)nd,  natural  sise,  showing  fimbriate  projections  terminating 

in  pp.  incipient  prothalli. 
Figs.  3, 4, 5, 6.  Prothalli  (  X  4)  developed  after  seva^nce  of  fimbriate  projections 

from  frond  and  insertion  in  soiL 


Contributions  to  the  Natural  History  of  the  Flower. — ^Part  II. 

Fertilization  Methods  of  Various  Flowers  ;   Cleistogamy  in 

Salvia  Verbenaca,    By  J.   C  Willis,    M.A.,  late  Frank 

Smart  Student  in  Botany  of  QtmviUe  and  Caius  College, 

Cambridge.    (Communicated  by  Feakois  Dabwik,  F.E.S., 

F.L.S.) 

[Bead  15th  February,  1894.] 

(Platbs  XVni.  &  XIX.) 
This  paper  comprises  the  results  of  observations  upon  various 
native  and  exotic  plants.  The  plants  whose  methods  of  fertili- 
zation were  studied  belong  to  the  genera  BrodicBa,  Stanhopea, 
Ptmelea^  Cotyledon,  Nenwphila,  Sydrolea,  Ziziphora,  A  study 
of  cleistogamy  was  made  upon  Salvia.  The  observations  are 
mostly  of  similar  character  to  those  detailed  in  the  first  paper 
of  this  series. 

Since  the  publication  of  my  former  paper  *,  my  attention  has 
been  called  by  Prof.  Bessey  to  a  paper  by  him  t  in  which  the 
movements  of  the  stamens  in  Olaytonia  virginica  are  described : 
the  description  tallies  with  that  of  the  author  for  C.  sibirica,  &c. 

Bobertson^  has  described  the  fertilization  of  Mliaia  Nye 
telea,  L.,  which  seems  on  the  whole  to  resemble  that  of  the  less 

*  Joum.  Linn.  Soa,  Bot.  vol.  xxx.  pp.  51-68. 

t  •*  Sensitive  Stamens  in  Portulaoa'  Amer.  Naturalist,  vii.  1873,  p.  464. 

X  **  Flowers  and  Insects,  X.,**  Bot.  Gasette,  xviii.  18d3,  p.  49. 
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coQspicaouB  species  of  Phaoelia,  Hydrolea  and  NemopJUla  being 
considered  in  this  paper,  we  now  know  the  fertilization  of  fire 
genera  of  HydrophyllaceaB,  though  not  fully.  Lastly,  the  ferti- 
lization of  MonardaJUtuloga  was  described  by  Dr.  Ida  Keller  *  a 
short  time  before  the  author's  paper  was  read.  Her  description 
differs  from  the  writer's  in  that  the  anthers  appear  to  dehisce  in 
the  bud ;  but  this  is  rather  what  might  be  expected  in  plants 
examined  in  November,  when  the  light  is  feeble  and  the  tem- 
perature low.  No  trace  of  this  early  dehiscence  occurred  in  the 
plants  examined  by  the  author  in  summer. 

Fbbtilizatiok  Methods. 

1.  Brodiaa  ixioides,  S.  "Wats. — This,  the  only  species  of  the 
Californian  subgenus  Ckdliproraj  was  studied  in  the  Botanic 
Gkurden,  Cambridge,  during  August  1892  and  June-July  1898. 
It  is  scarcely  visited  by  insects  in  England,  and  requires  further 
study  in  its  native  place  to  be  fully  understood.  The  yellow 
flowers  are  borne  in  loose  umbels,  about  8-16  flowers  being  open 
at  one  time.  The  six  perianth-segments  are  united  below  into  a 
funnel-shaped  tube  about  6  mm.  deep  and  5  mm.  wide  at  the 
mouth ;  the  total  width  of  the  limb  is  about  25  mm.  (PI.  XYIII. 
flg.  1).  Down  the  middle  line  of  each  segment  on  the  outer 
side  runs  a  dark  brown  line,  which  shows  through  the  leaf  and 
may  act  as  a  path-flnder.  The  tip  of  the  leaf  is  slightly  swollen 
out  vertically.  Inserted  on  the  perianth,  at  the  mouth  of  the 
tube,  are  six  stamens,  three  (inner)  long,  three  short.  The 
fllament  is  broad  and  fleshy,  ending  in  two  horns,  between  which 
on  the  inner  side  is  the  introrse  anther  (fig.  2) .  The  stamen  is 
prolonged  downwards  into  a  fleshy  ridge  on  the  inner  surface  of 
the  perianth-tube.  The  ovary  is  borne  on  a  gynophore,  and  has 
a  style  with  a  capitate  trilobed  stigma  (flg.  4) ;  it  bears  three 
rows  of  hairs  opposite  the  long  stamens. 

The  most  interesting  feature  of  the  flower  is  the  structure  of 
the  fllaments  of  the  stamens.  These  have  a  glossy  appearance  to 
the  naked  eye.  Under  the  microscope  it  is  seen  that  the  horns 
and  fllament  are  covered  with  long,  sometimes  twisted,  cells 
(flg.  3),  which  are  very  turgid,  especially  in  warm  weather,  and 
rupture  on  being  slightly  touched  with  any  hard  body.  A  drop 
of  fluid  escapes  on  rupture :  it  has  a  pleasant  slightly  sweetish 

*  "  The  Phenomena  of  Fertilization  in  the  Flowers  of  Monarda  fistuloBO,* 
Froc.  Acad.  Nat  Sc  Philad.,  Deo.  27th,  1892,  p.  452.  See  also  the  paper  which 
precedes  it,  **  Notes  on  Monarda  fiittUoBO,"  by  Meehan. 
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taste,  and  is  attractire  to  insects.  The  flowers  swarm  with 
Meligethes  and  ThripB,  licking  the  stamens.  Many  Diptera  also 
visit  them  for  the  same  purpose.  The  ridge  which  continues  the 
stamen  inside  the  perianth-tube  is  also  covered  with  cells  like 
those  described  above.  If  a  stamen  be  scratched  all  over  with  a 
needle,  so  much  fluid  exudes  that  it  trickles  down  into  the  base 
of  the  flower,  and  may  accumulate  there  to  some  depth.  These 
peculiar  cells  develop  early,  and  are  foimd  in  quite  small  buds. 

Shortly  after  the  flower  opens,  the  three  short  stamens  dehisce 
and  cover  the  stigma  with  pollen  (fig.  1).  Its  papillsB,  however, 
are  at  this  period  very  short,  and  apparently  not  receptive.  Of 
flowers  left  to  themselves,  a  large  number  do  not  set  seed.  Afbeiv 
wards  the  flower  increases  in  size  {tf.  PI.  XVIII.  figs.  1  and  4), 
but  the  ovary  grows  most  rapidly  till  the  stigma  is  level  with  the 
long  stamens ;  its  papilhe  are  now  very  long  and  fully  developed. 
The  mouth  of  the  flower  is  narrow,  and  insects  probing  the  tube 
for  honey  must  touch  both  anthers  and  stigma.  Self-fertilization 
does  not  regularly  occur ;  but  may  happen,  especially  when  the 
flower  finally  shrivels  up.  The  only  insect  visitors  observed  were 
those  mentioned  above,  which  did  not  usually  eflect  fertilization ; 
and  it  is  not  altogether  evident  how  the  flower  is  regularly  fer- 
tilized, as  it  is  much  easier  for  insects  to  get  honey  by  biting 
the  stamens  than  by  probing  the  flower  in  the  proper  way. 

The  above-described  fertilization  method  does  not  agree  very 
closely  with  that  of  any  of  the  hitherto  described  LiliacesB. 
Allium  resembles  it  in  the  protandry,  and  Uoydia  and  Lilium 
also  approach  it  in  some  measure,  especially  the  latter,  whose 
nectary,  inserted  on  the  perianth,  gives  a  possible  clue  to  the 
peculiar  mode  of  nectar-secretion,  if  such  it  can  be  called,  in 
JBrodiaa. 

Stanhopea  tigrina^  Bateman. — The  mode  of  pollination  of 
8,  oeulata  was  studied  by  Darwin  * ;  but  he  failed  to  fertilize 
the  flowers  on  account  of  the  narrowness  of  the  stigmatic 
chamber,  which  prevented  the  entrance  of  the  pollinia.  8,  Hgrina 
flowered  profusely  in  the  Cambridge  Botanic  Gkrden  during  1898, 
and  Mr.  Francis  Darwin  suggested  to  the  author  that  it  should  be 
carefully  studied.  This  has  been  done,  and  the  insertion  of  the 
pollinia  has  been  easily  managed ;  but  it  was  found  impossible 
to  completely  understand  the  flower  on  account  of  the  want  of 
the  insects  that  in  its  native  place  (Mexico)  probably  pollinate  it. 
The  hypothesis  as  to  the  mechanism  of  the  flower  advanced  below 
*  '  FertilicBtioii  of  Orohids,'  p.  171. 
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18  perhaps  somewhat  strange ;  though  CknyaniheSy  a  near  relative 
of  StanhopeGf  is  equailj  extraordinary  in  its  medianism.  It  may 
be  hoped  that  some  botanist  visiting  Mexico  will  study  the  flower 
there  and  complete  its  elucidation. 

Stanhopea  iigrina  is  an  epiphytic  orchid  with  enormous  pen- 
dulous flowers  *.  In  greenhouse  specimens  they  emerge  through 
the  bottom  of  a  hanging  basket.  If  held  out  horisontally  they 
are  liable  to  break  off  by  their  own  weight.  The  fivd  perianth- 
leaves,  other  than  the  labellum,  are  reflexed  £rom  their  point  of 
insertion,  and  are  very  conspicuous,  as  seen  from  the  side  or  from 
below.  They  are  of  a  deep  chocolate-red  colour  striped  with 
pale  lemon-yellow,  and  are  of  a  slightly  fleshy  texture.  The 
labellum  and  column  hang  downwards,  making  a  curious  cage 
(PL  XVni.  fig.  6) ;  they  are  very  thick  and  fleshy,  and  are,  in 
consequence,  very  rigid  and  elastic  As  seen  in  side  view  the 
flower,  taken  as  a  whole,  is  about  16  em.  deep  and  16  cm.  wide 
across  the  perianth,  but  often  even  larger  than  this.  The  *'  cage  '^ 
narrows  towards  the  mouth,  where  the  anther  and  stigmas  are 
(fig.  6).  The  basal  portion  of  the  labellum  or  hy pochil  {hyp,  fig.  6) 
forms  a  curious  pocket- like  organ,  widest  at  its  lower  end  and 
with  its  mouth  facing  the  column.  Between  it  and  the  latter 
are  wide  openings  through  which  an  insect  can  fly  into  the  mouth 
of  the  cavity.  The  mouth  is  bounded  by  sharply  marked  ridges 
below  and  at  the  sides.  The  inner  surface  of  the  cavity  is  covered 
with  stout  hairs  of  a  deep-red  colour. 

Below  the  bucket  comes  the  middle  portion  of  the  labellum, 
which  consists  of  a  stout  horizontal  mass  of  tissue  (met,  fig.  6), 
prolonged  at  the  ends  into  two  long  bars  (/,/)  which  run  down- 
wards from  it,  at  first  outwards  then  inwards :  these  form  the 
sides  of  the  cage.  The  distal  part  of  the  labellum  is  fastened  to 
the  middle  part  by  a  well-marked  joint  or  thin  line  ;  but  if  it  be 
bent  at  the  joint,  breakage  occurs :  the  joint  would  appear  thus 
to  be  merely  a  survival  from  jointed  ancestors  with  more  flexible 
labella.  This  part  of  the  labellum  is  of  a  broad  oval  shape,  with 
a  deep  groove  in  it  near  the  apex ;  like  the  rest  of  the  labellum, 
it  is  thick  and  fleshy.  The  colour  of  the  labellum  is  a  pinkish 
white,  with  spots  of  a  chocolate  colour. 

The  fourth  side  of  the  cage  is  formed  by  the  column,  a  very 
rigid  structure  (see  figs.  5-10).  Its  basal  part  is  nearly  cylin- 
drical ;  further  out  it  widens  into  lateral  wings,  narrowing  towards 

*  Figured  in  Bateman's  *OrohidaoefB  of  Mexico  and  Chiatemala,'  pi.  7. 
Abo  in  Bot  Mag.  t.  4197,  and  Bot.  £eg.  1890, 1 1. 
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the  apex,  where  are  two  horns  projecting  beyond  on  either  side  of 
the  anther  (fig.  7).  The  further  end  of  the  column  has  a  sharp 
keel-like  ridge  on  its  anterior  (inner)  face,  and  the  margins  of 
the  lateral  wings  are  also  folded  inwards :  two  gradually  nar- 
rowing grooves  are  thus  formed  leading  to  the  stigmatic  cavity, 
whose  entrance  is  a  long  horizontal  slit  about  1  mm.  wide  (fig.  7). 
The  cavity  turns  downwards  inside  the  column  (fig.  10),  making 
a  sort  of  pit.  From  its  base  a  strand  of  conducting  parenchyma 
runs  downwards  through  the  column.  Above  the  stigma  is  a 
sharp  ridge  (e,  fig.  7)  bearing  the  anther.  There  are  two  pollinia 
attached  by  short  caudicles  to  a  pedicel  of  moderate  length 
(fig.  8),  which  in  its  turn  is  attached  to  the  upper  side  of  the 
saddle-like  portion  of  the  rostellum.  This  is  hollow,  and  contains 
a  quantity  of  a  viscid  substance  which  does  not  fill  the  cavity. 
It  is  continued  into  a  long  narrow  projection  (fig.  7)  which  runs 
downwards  parallel  to,  and  just  dear  of,  the  edge  of  the  central 
ridge  of  the  column.  Each  poUinium  has  a  central  hollow  opening 
to  the  outside  at  its  further  end  (fig.  9). 

The  labellum  and  column  are,  except  at  one  or  two  points  to 
be  mentioned  below,  of  a  most  extraordinary  slipperiness.  They 
feel  to  the  touch  as  smooth  as  ice. 

With  this  introduction,  we  may  go  on  to  consider  the  actual 
mode  of  fertilization.  If  a  sharply  pointed  pencil  be  slid  side- 
ways down  the  column,  it  follows  the  crest  of  the  central  ridge, 
and  the  point  goes  under  the  projecting  tongue  of  the  rostellum, 
and  then  reaches  the  viscid  matter  in  the  saddle.  Owing  to  the 
hollow  shape  of  this  latter,  already  described,  only  a  small  portion 
of  the  viscid  matter  touches  the  pencil ;  and  as  one  goes  on  with 
the  movement,  the  adhesion  is  not  sufficiently  firm,  and  the 
rostellum  often  springs  back  into  place.  Occasionally,  however, 
the  adhesion  is  firm ;  and  it  can  always  be  made  so  by  pressing 
the  saddle  against  the  pencil.  In  this  case  the  pollinia  are  re- 
moved, leaving  the  empty  anther  still  in  position.  The  whole, 
i,  e,  tongue,  saddle,  pedicel,  and  pollinia,  stand  in  much  the  same 
straight  line.  No  movement  appears  to  occur  after  removal. 
!nie  appearance  of  the  summit  of  the  column  after  removal  of 
the  pollinia  and  of  the  anther  is  seen  in  fig.  10.  There  remains 
a  small  narrow  portion  of  rostellum  {h  in  fig.  10)  projecting  down 
the  column. 

If,  now,  we  again  slide  the  pollinia  upon  the  pencil  along  the 
column,  they  slide  with  the  utmost  smoothness  along  its  slippery 
surface ;  and  presently,  as  they  reach  the  central  ridge,  they  go 
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one  on  each  side  of  it*  The  smooth  grooves  lead  them  up  to  the 
stigmatie  slit  in  the  most  exact  manner  possible ;  but  we  find 
that  they  are  too  hroad  to  enter.  This  is  the  chief  di£Sculty  that 
Darwin  found  in  Stanhopea  oeulata :  it  has  also  been  noticed  by 
other  writers.  The  author  has  unfortunately  not  had  an  oppor- 
tunity of  examining  this  species.  In  it,  according  to  Darwin, 
the  pollinia  do  not  shrink  on  drying ;  but  in  the  species  under 
consideration  they  do  shrink  considerably.  The  slit  (fig.  9)  in 
the  pollinium  narrows  by  the  moving  together  of  its  sides,  and 
the  width  of  the  pollinium  is  thus  reduced  sufficiently  to  eoable  it 
to  enter  the  stigma.  This  process  takes  from  12  to  24  hours, 
according  to  the  dryness  of  the  air.  The  delay  thus  caused  will 
ensure  cross-fertilization.  If  the  experiment  with  the  pencil  be 
tried  after  this  period,  it  is  beautiful  to  see  the  manner  in  which 
the  pollinia  slide  up  to  and  into  the  stigma.  As  one  moves  the 
pencil  on,  the  caudicles  are  stretched  at  right  angles  to  the 
pollinia  and  presently  break,  leaving  the  latter  buried  in  the 
stigmatie  slit.  Within  a  day  or  two  the  pollinia  are  sucked  right 
into  the  cavity  out  of  sight,  and  a  sticky  fluid  exudes  from  the 
mouth. 

The  flower  was  found  by  experiment  to  be  self-fertile  (in 
Cambridge).  Flowers  fertilized  from  another  plant  set  good 
seed,  even  when  the  pollinia  were  a  week  old.  The  flower  itself 
lasts  only  three  days,  even  when  not  fertilized,  a  somewhat 
unusual  circumstance  in  these  large  and  showy  orchids. 

We  come  now,  finally,  to  the  mode  in  which  insects  are  attracted 
to  the  flower,  and  the  way  in  which  it  is  actually  fertilized  in 
nature.  Unfortunately,  as  has  already  been  explained,  it  has 
not  been  possible  to  study  the  plant  in  its  native  place ;  so  that 
this  part  of  the  work  must  remain  doubtful.  The  flower  is 
very  conspicuous  from  the  side  or  from  below,  and  possesses  a 
very  powerful  vanill^-like  odour,  which  gives  a  headache  to  a 
person  sitting  over  it  for  any  time,  and  renders  our  British  bees 
almost  incapable  of  walking  if  they  are  shut  in  with  the  flower 
for  a  couple  of  hours.  The  cage  formed  by  the  column  and 
labellum  hangs  downwards,  as  already  explained;  and  is  extremely 
slippery  inside  and  out  except  in  a  few  spots,  viz.  the  stalk 
portion  of  the  column,  the  interior  of  the  bucket  (the  slipperiness 
begins  at  the  mouth  of  the  bucket),  and  the  back  of  the  same. 
It  was  found,  by  experiments  with  hive-  and  humble-bees,  that 
they  were  unable  to  dimb  up  the  slippery  labellum. 

This  fact,  taken  together  with  the  pendulous  position  of  the 
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flower  and  the  arrangement  of  the  viscid  disc,  renders  it  evident 
that  the  flower  cannot  be  fertilized  by  entrance  of  insects  at  the 
mouth  of  the  cage.  This  suggested  that  the  removal,  or  insertion 
into  the  stigma,  of  the  pollinia  was  effected  by  insects  ilidinff 
down  inside  the  cage.  This  idea  was  tested  by  enclosing  the 
flower  in  a  large  glass  bell-jar  and  putting  a  number  of  large 
humble-bees,  such  as  Bomhus  hortorum  and  others,  in  with  it. 
Afber  vainly  buzzing  round  the  glass  for  some  time,  these  began 
to  visit  the  flower,  and  their  actions  were  carefully  watched. 
Sometimes  they  alighted  on  the  petals  and  wandered  about  upon 
them;  but  others  found  their  way  into  the  bucket  by  flying 
straight  through  the  large  openings  between  it  and  the  column, 
which  appear  as  if  specially  constructed  for  this  purpose.  The 
bucket  contains  a  great  number  of  juicy  hairs,  which  are  pro- 
bably nibbled  by  bees,  as  in  other  orchids ;  but  our  native  bees 
did  not  seem  to  understand  how  to  go  to  work.  Presently,  there- 
fore, they  tried  to  return  by  the  way  they  came.  They  could 
not,  however,  fly  straight  out,  as  the  opening  of  the  bucket  itself 
was  too  narrow  for  them  to  spread  their  wings.  They,  therefore, 
had  to  crawl  out ;  and  as  soon  as  ever  they  crawled  over  the 
edge,  they  came  upon  the  highly  polished  surface  upon  which 
they  could  get  no  grip.  Sometimes  they  hung  by  their  hind  legs 
for  a  time ;  but  usually  they  slipped  down  at  once,  slid  down  the 
cage  and  out  at  the  mouth.  It  was  quite  ludicrous  to  see  the 
way  in  which  the  bees  "  tobogganed  "  down  inside  the  cage ; 
they  mostly  fell  upon  the  table  before  they  realized  what  had 
happened. 

These  experiments  seem  to  favour  the  "  sliding  "  theory ;  but, 
unfortunately,  the  pollinia  were  never  removed.  The  bees  usually 
slid  down  with  their  backs  to  the  column ;  and  there  is  no  pro- 
jecting point  on  the  back  of  a  humble-bee,  so  that  the  projecting 
tongue  (c  in  fig.  7)  was  never  caught.  A  bee,  such  as  the 
Euglosaa  mentioned  by  Darwin,  whose  tongue  is  carried  uuder 
its  body  and  projects  over  its  back  from  behind,  would  very 
probably  remove  the  pollinia.  So  also  would  any  bee  with  any 
projection  on  its  back.  Another  possible  case  would  be  a  bee 
with  a  sharp-pointed  abdomen  falling  tail  first.  Some  of  the 
humble-bees  experimented  on  fell  tail  first,  but  were  too  stout  to 
put  the  tail  under  the  rostellum.  The  curious  hollow  shape  of 
the  viscid  disc  also  points  to  the  probable  occurrence  on  the 
visiting  insect  of  some  rounded  projection  (say  the  tail)  which 
will  fit  it. 
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"When  the  flowers  were  placed  in  the  open  air  on  a  warm  day 
in  August,  thej  were  yisited  by  various  Syrphidie  and  by  species 
of  B<mbu9  and  J^.  From  the  general  size  of  the  parts  and  the 
absence  of  free  honey,  it  would  seem  probable  that  the  flower  is 
adapted  for  large  bees. 

Another  point  that  still  requires  explanation  is  that  the  viscid 
matter  of  the  rostellum  does  not  set  at  once,  as  is  usually  the 
case  in  orchids  on  exposure  to  air*,  but  takes  from  12  to  24 
hours  to  do  so ;  hence,  unless  the  pollinia  are  very  firmly  pressed 
on  to  start  with,  they  are  easily  knocked  off  subsequently. 

The  smoothness  of  the  labellum  appears  to  be  due  to  a  very 
thick  cuticle  on  its  epidermal  cells.  This  can  be  stripped  off 
without  difficulty  in  pieces  an  inch  square. 

The  bucket  portion  of  the  labellum  is  lined  with  stout  hairs ; 
the  cells  of  these  and  of  the  outer  layers  of  the  subjacent  tissue 
have  deep  red-coloured  cell-contents.  They  appear  also  to 
contain  sugar  (P). 

Pimelea  decuMata,  B.  Br.,  var.  diowicrfolia^  Meisn.  (in  DeCan- 
doUe,  Prod.  xiv.  p.  603). — ^The  flower  was  studied  upon  a  fine 
plant  in  the  Cambridge  Botanic  Gkirden ;  when  in  bloom  it  is 
very  conspicuous,  every  twig  ending  in  a  head  of  about  forty 
pink-coloured  flowers  somewhat  loosely  arranged.  The  reddis))- 
coloured  perianth  is  tubular,  12  mm.  long  and  1  mm.  wide  at  the 
mouth,  with  a  spreading  limb  of  four  segments  whose  total  width 
is  about  7  mm.  The  anterior  and  posterior  segments  are  usually 
bent  slightly  downwards  (PL  XIX.  fig.  11).  The  tube  is  hairy 
outside ;  on  the  lower  part  the  hairs  are  long  and  horizontal,  on  the 
upper  part  shorter  and  directed  upwards.  The  two  stamens  are 
inserted  on  the  throat,  opposite  to  the  anterior  and  posterior 
segments  of  the  perianth ;  they  project  beyond  the  perianth,  and 
the  pollen  is  thus  exposed  freely,  as  in  so  many  dry-climate  plants. 
The  ovary  consists  of  one  carpel  with  a  lateral  style  and  capitate 
stigma. 

The  flower  has  no  scent ;  honey  is  secreted  by  four  glands, 
two  on  the  anterior,  two  on  the  posterior  side  of  the  base  of  the 
ovary.  It  is  well  protected  from  rain  or  short-tongued  insects 
by  the  long  perianth-tube. 

When  the  flower  opens  we  see  the  two  stamens  sticking  out, 
somewhat  diverging  from  one  another,  with  open  orange-coloured 

*  It  is  of  course  always,  to  some  extent,  exposed  to  the  air  before  the  pollinia 
are  remoTed  at  alL 
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anthers  (fig.  11) ;  the  style  is  still  enclosed  in  the  tube,  and  its 
Btigmatie  papill®  are  very  short.  The  stamens  now  move  slowly 
outwards  and  downwards,  and  the  style  grows  out  until  the 
stigma  stands  at  the  level  formerly  occupied  by  the  anthers ;  its 
papillsD  are  now  three  or  four  times  as  long  as  in  the  earlier  stage. 
The  stamens  now  almost  touch  the  perianth-lobes  (fig.  12),  and 
finally  come  to  rest  upon  them  (fig.  13). 

It  is  scarcely  possible  for  autogamy  to  occur,  as  stigma  and 
anthers  are  never  so  placed  that  pollen  can  get  from  one  to 
the  other.  Pollen  may  fall  from  one  fiower,  however,  to  another 
upon  the  same  head.  Out  of  77  flowers  examined,  only  13  had 
set  seed. 

Various  Diptera  (Syrphidtt  and  others)  were  observed  visiting 
the  fiowers;  most  of  them  confined  themselves  to  feeding  on 
pollen,  as  their  tongues  were  too  short  to  reach  the  honey.  The 
flower  appears  more  suited  to  bees  or  the  long-tongued  flies,  or 
Lepidoptera. 

Cotyledon  Umbilicus^  Linn. — This  is  one  of  the  few  plants  native 
in  Britain  whose  floral  biology  has  hitherto  remained  unknown. 
The  plant  has  a  tall  raceme  of  inconspicuous  scentless  greenish- 
white  flowers,  pendent  upon  short  stalks.  The  calyx  is  yery 
small,  the  gamopetalous  corolla  tubular,  about  10  mm.  deep  and 
3  mm.  in  diameter  (PI.  XIX.  fig.  14).  The  stamens,  ten  in 
number,  are  inserted  on  the  corolla  near  the  mouth,  those  opposite 
to  the  petals  being  a  little  higher  up  than  the  others.  This  latter 
point  is  of  some  importance,  as  the  flower  is  obdiplostemonous,  and 
so  has  the  stigmas  opposite  to  the  long  stamens  (fig.  15).  The  fire 
carpels  have  each  a  large  scale  at  the  base,  apparently,  as  in  the 
rest  of  the  order,  secreting  honey.  This  organ  is  reddish  yellow 
in  colour,  and  is  visible,  through  the  corolla,  from  outside,  giving 
a  reddish  tinge  to  the  base  of  the  petals  («,  ^g,  14).  The 
stamens  dehisce  when  the  flower  opens,  standing  on  a  level  with 
the  stigmas,  which  are  as  yet  not  fully  developed  (figs.  15  and 
16).  There  is  a  very  small  space  separating  the  anthers  from 
the  stigmas.  In  consequence  of  the  pendulous  position  of  the 
flower  (it  hangs  at  an  angle  of  about  40°-80°  with  the  horizontal), 
the  anthers  of  the  long  stamens  are  a  trifle  below  the  stigmas. 
Later  on,  the  latter  develop,  growing  outwards,  as  shown  in 
fig.  17.  This  brings  them  extremely  dose  to  the  anthers. 
Young  flowers  stand  out  more  horizontally  than  old  ones.  An 
insect  probing  the  flower  for  honey  in  the  young  stage  will 
receive  pollen  upon  its  head  or  proboscis,  and  will  probably 
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place  it  upon  the  stigma  in  other  flowers,  the  entrance  to  the 
honey  being  very  narrow.  In  the  later  stage  of  the  flower 
autogamy  will  almost  certainly  occur,  whether  it  be  visited  by 
insects  or  not.  The  distance  between  anthers  and  stigmas  is 
extremely  small,  and  a  very  slight  displacement,  such  as  might 
be  caused  by  an  insect  grasping  the  corolla,  will  bring  them  into 
contact  with  one  another.  In  the  flnal  withering  of  the  flower, 
the  corolla  collapses  over  the  stigmas,  and  autogamy  may  occur 
then.  Aphides  are  common  in  the  flowers;  one  of  them  was 
observed  in  the  act  of  producing  autogamy.  It  became  stuck  to 
the  stigma  in  cUmbing  out  of  the  flower,  and  in  its  struggles 
almost  emptied  the  neighbouring  anthers  of  their  pollen,  which 
it  brought  upon  the  sticky  stigmas. 

The  pollen  is  smooth,  but  not,  apparently,  powdery,  so  that 
the  mechanism  cannot  be  compared  with  that  of  Mnca  or  Ghilan- 
thus.  Although  the  flower  is  pendulous,  the  pollen  is  often 
wetted  by  rain  getting  in ;  the  water  collects  in  a  large  drop  at 
the  mouth  of  the  corolla,  and  then  gets  inside  very  easily.  Afber 
a  heavy  shower,  many  flowers  were  found  full  of  water. 

The  flower  is  thus  protandrous,  with  well-marked  self-fertiliza- 
tion. All  the  flowers  examined  had  set  a  full  complement  pf 
seed.  The  only  insect  visitor  observed  beyond  the  Aphides 
above  mentioned  was  Thrips,  but  only  a  few  racemes  could  be 
watched,  as  there  was  but  little  material.  Some  stalks  were 
found  bearing  male  flowers  only  at  the  top  of  the  raceme ;  these 
had  small  shrivelled  carpels.  The  plant  may  thus  be  andro- 
monoBcious  under  certain  circumstances.  One  plant  bore,  in  the 
middle  of  the  raceme,  about  twenty  flowers  with  aU  their  organs 
aborted  except  the  calyx. 

Sydrolea  spinosa,  Linn. — This  plant  belongs  to  the  same 
family  as  Fhacelia  *,  and  its  mechanism  is  somewhat  similar. 
The  flowers  are  in  loose  cymes,  and  azure  blue  in  colour,  with  no 
perceptible  scent.  The  stems,  leaves,  and  calyces  are  covered 
with  glandular  hairs.  The  corolla  is  rotate-campanulate,  18  mm. 
across  and  10  mm.  in  depth,  the  segments  long,  the  tube  short  and 
wide.  The  Ave  stamens  are  exserted,  and  bear  versatile  anthers 
with  a  large  connective.  Each  lobe  dehisces  by  a  longitudinal  slit, 
but  does  not  at  once  turn  completely  inside  out  as  in  Fhacelia. 
The  pollen  is  brown.  Honey  is  secreted  by  a  disc  below  the  ovary, 
and  protected,  as  in  Fhacelia,  by  processes  of  the  stamens.  These 
are  thick  and  fleshy,  covered  with  stout  papillsB,  and  block  up 
*  Cf.  anient  p.  63. 
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almost  all  the  space  between  the  corolla  and  OTarj  (figs.  19, 20). 
The  latter  bears  glandular  hairs  on  its  upper  part,  above  the 
staminal  processes  (figs.  18  and  20),  and  ends  in  a  bifid  style, 
with  terminal  stigmas,  which  are  very  sticky.  There  are  no 
conspicuous  honey-guides. 

Although  so  conspicuous,  the  flower,  at  least  in  England, 
is  excellently  adapted  to  self-fertilization.  The  stamens  are  bent 
inwards,  and  are  usually  found  touching  the  stigmas  when  the 
flower  opens.  Soon  the  styles  bend  outwards  a  little,  carrying 
the  stigmas  just  dear  of  the  stamens,  and  giving  a  chance  of 
cross-fertilization,  and  then  finally  the  flower  shrivels  up,  and  in 
so  doing  almost  always  pollinates  its  own  stigmas.  Every  flower 
sets  seed,  even  in  the  absence  of  insects. 

Nemophila  maculaia,  Benth. — The  only  specimens  available  had 
been  some  time  in  cultivatioD,'and  therefore  were  not  suitable  for  a 
study  of  the  dichogamy,  but  the  general  natural  history  characters 
of  the  flower  could  easily  be  made  out.  The  flower  is  very  con- 
spicuous, owing  to  the  blue  spots  that  terminate  the  white  corolla- 
lobes  ;  these  are  also  veined  with  blue  (honey-guides).  The  calyx 
is  softly  hairy.  The  stamens  are  included,  with  versatile  anthers, 
which  usually  hang  so  as  to  dehisce  extrorsely ;  they  shorten  and 
roll  backwards  on  dehiscence.  The  ovary  is  hairy,  rounded  (not 
flattened  as  in  Fhaeelia),  and  glandular ;  the  style  short,  bifid, 
hairy,  especially  below,  and  glandular ;  the  stigmas  terminal. 
The  corolla  bears  appendages  like  those  of  Phacelia  tanaoetifolia*^ 
which  make  a  little  tube  leading  to  the  honey,  which  is  secreted 
by  the  disc  below  the  ovary.  At  the  mouth  of  the  tube  are 
several  dark  spots  on  the  corolla,  which  may  serve  as  path-finders. 
The  honey  is  perhaps  most  easily  obtained  by  probmg  these  tubes, 
but  is  accessible,  as  in  Fhaeelia,  between  the  stamens  and  pro- 
cesses of  the  corolla,  at  the  base  of  the  flower. 

The  flower  shows  protandry  very  similar  to  that  of  Phacelia 
divaricata,  and  is  visited  chiefly  by  bees,  to  which  and  to  long- 
tongued  Syrphidffi  it  would  appear  to  be  best  adapted.  The 
stigma  is  not  quite  mature  when  the  anthers  dehisce,  but  soon 
reaches  maturity.  The  flowers  generally  set  seed,  and  probably 
often  fertilize  themselves  (cf.  Phacelia  divaricata). 

Nemophila  thus  resembles  the  other  Hydrophyllacesd  in  its 
general  characters,  approaching  Sydrophyllum  on  the  one  hand 
and  Phacelia  on  the  other. 

Ziziphora  capitata,  Linn. — This  member  of  the  Labiat®  bears 
*  Of.  antel^  p.  54  and  figs.  4,  5. 
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yerj  small  inconspicuous  flowers,  and  appears  to  fertilize  itself 
regularly.  The  calyx  is  tubular,  8  mm.  long,  constricted  at  the 
middle ;  the  corolla  projects  about  1-2  mm.  beyond  it,  and  opens 
to  a  width  of  2  mm.  across  the  two  lips ;  the  lower  lip  is  3  mm. 
wide.  The  conspicuousness  is  thus  yery  small ;  the  corolla  is  of 
a  purplish  red.  The  tube  of  the  corolla  is  only  *4  mm.  in  dia- 
meter in  its  lower  half^  and  about  '9  mm.  above.  At  its  mouth 
it  is  crossed  by  the  filaments  of  the  two  anterior  stamens  (the 
posterior  pair  are  aborted),  which  run  up  under  the  upper  lip. 
The  corolla  is  hairy  outside  and  upon  the  lower  lip,  while  lines 
of  hairs  continue  down  it,  inside,  from  the  insertion  of  the 
stamens.  The  anthers  cohere  at  first  like  those  of  Monarda,  and 
the  style  runs  up  behind  them  and  curls  down  over  and  between 
them.  The  stigma  is  thus  pollinated  as  soon  as  the  anthers 
dehisce,  and  as  it  soon  after  shrirels  up,  there  is  scarcely  any 
chance  of  a  cross-fertilization  taking  place.  Almost  every  flower 
examined  had  set  seed,  and  most  of  them  their  full  number. 
Fourteen  flowers  gave  forty  fruits  altogether,  or  over  70  per 
cent,  of  the  possible  number. 

From  the  length  of  the  tube  and  the  colour,  &c.,  the  flower 
would  seem  to  have  been  formerly  adapted  to  bees  or  SyrphidsB, 
but  now  it  apparently  receives  few  or  no  visits  and  fertilizes 
itself  regularly. 

CLEISTOaAMT. 

Salvia  Verbenaca,  Linn. — This  species  exists  under  two  forms, 
the  normal  and  the  variety  clandestina.  Only  the  normal  form 
occurs  in  Cambridgeshire,  according  to  Babington  *.  The  species 
is,  however,  a  very  rariable  one  f.  The  author  has  carefully 
observed  many  plants  growing  at  G-rantchester,  Ditton,  and 
other  places  near  Cambridge,  and  has  also  cultivated  specimens 
(from  vnld  seed),  which  behaved  similarly  to  the  wild  ones. 
The  plants  bear  a  great  variety  of  patterns  of  flower,  the  bulk  of 
which,  however,  during  1892-98  have  been,  not  the  normal  open 
flowers,  but  rather  cleistogamous,  with  reduced  corollas.  Various 
types  are  shown  in  the  figures  (PL  XTX.  figs.  21-25).  The  vast 
majority  of  the  flowers  were  of  the  type  shovm  in  fig.  21,  the 
corolla  not  at  all  or  hardly  visible  at  the  mouth  of  the  calyx,  and 
completely  closed.    At  the  time  of  fertilization  the  corolla  was 

*  '  Flora  of  Oambridgeehire/  p.  176. 

t  Timbal-Lagrave,  "  Beoherchee  ma  les  variatioiiB  que  pr^aentent  qnelqoei 
plantes  commtmes  dans  le  d6partemeiit  de  la  Haate-Garonne.''  M^.  Aoad. 
Sd.  Toulouse  (Beprint,  not  dated). 
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about  2  mm.  long,  and  1^  mm.  wide,  blue  at  the  further  end 
(fig.  22).  The  position  of  the  essential  organs  is  shown  in  fig.  28, 
the  style  being  curled  round  the  anthers  in  the  lower  lip,  where  it 
is  fertilized.  Nearly  every  flower  set  a  full  complement  of  fertOe 
seed.  Daring  the  early  part  of  June  1898  all  the  flowers  were 
of  this  type.  Towards  the  end  of  the  month  appeared  flowers 
with  larger  corollas,  as  much  as  5  or  6  mm.  long ;  these  were 
slightly  open  at  the  mouth,  but  the  style  still  ran  into  the  lower 
lip  and  was  fertilized  there.  Soon  after,  flowers  like  fig.  24 
were  found,  with  the  style  projecting  at  the  mouth,  but  it  was 
found  to  have  been  pollinated  in  the  bud.  Finally  a  few  flowers 
were  observed  like  that  shown  in  fig.  25,  with  the  corolla  &irly 
large,  its  mouth  wide  open,  and  the  lever  mechanism  in  good 
working  order.  These  flowers  were  fully  capable  of  insect- 
fertilization,  and  did  not  pollinate  themselves  in  the  bud.  No 
insects  were  seen  to  visit  them,  however,  which  is  not  surprising 
when  we  consider  their  inconspicuousness. 

Later  on  in  the  season  (August  onwards)  the  plant  bore  the 
cleistogamic  flowers  again,  without  any  intermixture  of  open 
ones.  On  the  whole,  as  the  season  advanced,  the  corollas  became 
steadily  smaller,  till  in  November  they  were  once  more  only 
about  2  mm.  long ;  the  flowers,  however,  were  still  fully  fertile. 
One  flower  was  noticed  with  the  stamens  completely  aborted. 

It  would  thus  appear  that  the  forms  of  flower  on  Salvia  Ver~ 
henaca  vary  considerably  with  the  season  of  the  year  at  which 
they  are  examined,  and  this  fact  must  therefore  be  taken  into 
account  in  considering  the  forms  and  varieties  of  the  species. 

From  a  natural  history  point  of  view,  the  facts  described  above 
are  of  some  interest  as  throwing  light  upon  the  origin  of  cleisto- 
gamy.  The  plants  bore  flowers  with  very  reduced  corollas  at 
the  beginning  and  end  of  their  flowering  season,  and  the  larger 
forms  chiefly  in  June  and  July.  It  would  thus  seem  probable 
that  the  cause  of  the  variation  in  size  of  the  corolla  is  either 
light  or  temperature,  or  both  together,  but  the  observations  made 
gave  no  evidence  as  to  which  of  the  two  was  the  important 
factor.  In  many  plants  with  cleistogamic  flowers,  e.  g.  Lamium 
amplexicaule,  these  flowers  appear  at  a  season  when  the  light  and 
temperature  are  lower  than  at  the  time  of  appearance  of  the 
normal  flowers.  In  others,  e.g.  Viola,  the  cleistogamic  flowers 
appear  in  the  brighter  and  warmer  period,  but  are  found  usually 
to  be  on  the  shaded  parts  of  the  plant.    The  first-named  facts 
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leaye  ifc  undecided  whether  light  or  temperature  be  the  main 
factor;  the  latter  seem  to  point  to  reduced  light  an  the  main 
cause  of  reduction  of  the  corolla.  This  has  been  in  a  large 
measure  proved  by  the  recent  experiments  of  Vochting  *,  upon 
the  action  of  light  of  various  degrees  of  intensity  upon  the 
flowers  of  plants  which  had  a  tendency  to  cleistogamy.  At  the 
same  time,  this  does  not  seem  to  explain  everything ;  for  instance, 
the  fact  observed  many  times  on  Salvia^  that  normal  flowers  and 
cleistogamic  flowers  occur  side  by  side  at  the  same  node.  This 
phenomenon  the  author  is  inclined  to  regard  as  an  effect  of 
varying  temperature :  the  flowers  had  not  usually  opened 
simultaneously,  and  so  had  been  exposed  to  different  conditions 
of  temperature  ait  corresponding  periods  of  growth.  This  would 
pause  in  them  varying  degrees  of  protandry  (according  to  the 
hypothesis  of  the  origin  of  dichogamy  proposed  by  Meehan  and 
adopted  by  the  writer  f).  Those  that  were  thus  caused  to 
become  very  protandrous  would  be  fertilized  in  the  bud,  and  the 
corolla  would  probably  wither  without  ever  opening.  A  slightly 
less  degree  of  protandry  would  give  the  type  of  flg.  21  and  a 
lesser  still  would  give  the  normal  flower.  This  reasoning  of 
course  is  not  conclusive,  as  it  may  be  applied  to  the  action  of 
light  instead  of  heat ;  but  we  have  a  certain  amount  of  evidence 
in  favour  of  the  view  that  dichogamy  is  dependent  on  temperature, 
and  it  therefore  does  not  seem  a  very  forced  view,  especially  as 
the  temperature  conditions  are  perhaps  more  variable  than  those 
of  light  during  a  short  period. 

Viola  tricolor y  Linn. — Vochting's  experiments  bring  out,  among 
other  interesting  facts,  that  in  a  zygomorphic  flower  the  upper 
lip  becomes  reduced,  under  the  action  of  diminished  light,  more 
rapidly  than  the  lower.  Some  specimens  of  Viola  tricolor^  var. 
arvensisj  gathered  on  Dec.  9, 1893,  illustrate  this  reduction  very 
well.  The  whole  corolla  is  small  in  comparison  with  the  calyx, 
but  the  upper  lip  is  far  more  reduced  than  the  lower  (fig.  26). 

Finally,  the  author  wishes  to  thank  Messrs.  E.  Darwin,  E.  I. 
Lynch,  and  I.  H.  Burkill  for  much  valuable  advice  and  assistance 
kindly  rendered. 

*  **  Ueber  den  Einflcus  d.  Lichts  aaf  die  G^eetaltung  und  Anlage  der  Blnthen." 
Pringsbeim'B  Jahrb.  xxr.  1893,  pp.  149-208. 

t  '*0n  GlynodioBciein,  with  a  preliminary  note  on  the  origin  of  this  and 
similar  phenomena."    Proc  Gamb.  Phil.  Soo.  Tiii.  1893,  pt.  iii« 
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EXPLANATION  OP  THE  PLATES. 

Platb  XVUI. 
Fig.  1.  Brodiaa  itioides.    Flower,  with  bftlf  of  perianth  remoyed,  in  early 
stage ;  from  a  photograph.    Nat  size. 

2.  Do.    Stamen  with  section  of  perianth.    Nat  siie. 

3.  Do.    Tip  of  horn  of  stamen.     x50. 

4.  Do.    Flower  in  late  stage ;  from  a  photograph.    Nat  size. 

5.  Stanhopea  tigrina.    Lahellum  and  column  in  natural  pendent  position ; 

the  rest  of  the  perianth  removed ;  from  a  photograph.     X  }. 

6.  Do.    The  same  organs  riewed  from  helow,  showing  the  form  of  tbe 

mouth  of  the  cage ;  from  a  photograph.     X  \. 

7.  Do.    The  apex  of  the  column  with  the  anther,  &c. ;  from  a  photograph. 

X2i. 

8.  Do.    PoUinia,  rostellum,  &c.  from  above.    Nat  size. 

9.  Do.    The  same  from  below.     X  2. 

10.  Do.    Long,  sect  apex  of  column,  with  poUinia  and  anther  removed. 

Nat  size.  

Platb  XDL 
Fig.  11.  Pimelea  decttssaia.    Top  of  flower  in  early  stage.    Nat.  size. 

12.  Do.    The  same,  in  intermediate  stage.    Nat  size. 

13.  Do.    Final  stage.    Nat.  size. 

14.  Cotyledon  Umhilicus,    Flower.    Nat  size. 

15.  Do.    Toung  flower  seen  from  ^e  mouth.     x8. 

16.  Do.    Stigma  of  young  flower,  from  side.     x6. 

17.  Do.    Stigma  of  old  flower,  from  side.     x6. 

18.  Hydrolea  ^pinosa.    Ovary  and  styles.     x2. 

19.  Do.    Part  of  corolla,  with  stamens  attached,  to  show  the  processes ;  it 
has  been  flattened  out  somewhat  in  order  to  separate  these.     X 1^. 

20.  Do.    Cross  section  of  flower,  just  above  the  ovary.     x4. 

21.  Salvia  Verbenaca,    Cleistogamous  flower  of  the  smallest,  size,  after  fer- 

tilization. The  corolla  has  become  detached  and  moved  forwards,  so 
as  to  be  visible  beyond  the  calyx,  which  was  not  the  case  before 
fertilization.     X  4. 

22.  Do.    Corolla  of  same  flower.     x6. 

23.  Do.    Corolla  with  upper  lip  removed,  showing  the  stamens  and  style. 

The  dotted  lines  show  their  position  in  the  lower  b'p.     X6. 

24.  Do.    Larger  flower,  open  at  mouth.     X  3. 

25.  Do.    Largest  flower.     X  If. 

26.  Viola  tricolor.    Flower  vrith  corolla  reduced,  especially  the  upper 

lip. 

a  as  anther ;  6  « projecting  end  of  column  ;  c=tip  of  rostellum  ;  rp= carpel; 
c.7WTr= conducting  parenchyma;  co/=column;  (f=central  ridge  of  column; 
«=ridge,  bearing  anther;  «pt=epichil;  /=lateral  bar  of  cage;  A=horn 
of  stamen;  %/)=hypoohil  (bucket)  ;  A;=tip  of  ridge  after  removal  of  anther; 
7n=cavity  in  pollinium ;  ;ne8=:me80chil ;  n=neotary  visible  through  corolla; 
j^ = petal ;  p.s = perianth  lobe;  j[x>/=poUinium  ;  r=ro8tellum;  «^=stamen; 
s^2^= stigma;  «^y= style;  t;.6 avascular  bundles. 
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On  certain  Authentic  Cyperacea  of  LinnsBns* 
By  C.  B.  Clakke,  M.A.,  P.L.S. 

[Bead  15th  March,  1894.] 

I  HATB,  many  times,  worked  through  the  CyperacecB  (other  than 
Carex)  in  the  herbarium  of  LinnsBus  preseryed  in  this  room^  and 
haye  compared  them  with  the  volumes  of  the  two  editions  of  the 
'  Species  Plantarum '  annotated  in  Linnasus's  handwriting.  The 
herbarium  of  Linn»us  appears  to  have  origioaUy  contained  a 
perfect,  or  very  nearly  perfect,  set  of  examples  (one,  two,  or 
rarely  more,  sheets  of  each  species)  representing  the  Sp.  PI.  ed.  1. 
Each  sheet  of  this  set  was  numbered  and  named  in  the  hand  of 
Linnaeus,  in  ink,  on  the  paper  itself,  the  numbers  correspondiag 
always  to  the  species-numbers  in  the^«^  edition  of  the  Sp.  PJ. 

The  herbarium  of  Linnaeus  has  been,  as  is  well  known,  dis- 
arranged :  a  quantity  of  additional  material  has  been  mixed  into 
it ;  some  of  the  original  names  have  been  crossed  out ;  some  of 
the  original  sheets  have  been  moved,  and  many  have  disappeared 
altogether.  There  still  remain,  however,  in  the  Cyperaceae 
enough  of  these  authentically  named  sheets  to  verify  more  than 
half  the  species  described  by  Linuaeus  in  his  Sp.  PI.  Prom  com- 
paring these  so  many  times,  I  have  come  to  the  conclusion  that 
we  possess,  in  them,  in  every  case,  a  specimen  plant  that  Linnaeus 
himself  referred  to  the  name  he  wrote  on  them.  Besides  these 
(usually  numbered)  specimens  there  are  a  good  many  other  sheets 
named  in  Linnaeus's  hand  (but  without  numbers)  which  refer  to 
species  subsequently  published  under  Linnaeus's  names  in  the  Sp. 
PI.  ed.  ii.,  in  the  Mantissa,  and  in  Linn,  f .  Suppl. 

These  authentic  examples  are  not,  however,  the  "  types "  of 
Linnaeus's  species  in  the  sense  understood  by  many  modem 
botanists.  Linnaeus  conceived  a  species  as  an  entity  and  did  not 
suppose  that  it  could  be  restricted  to  one  "  type."  A  "  species,'* 
in  his  Sp.  PI.,  is  made  up  of  4  (or  fewer)  parts,  viz.  (a)  the 
citations  of  predecessors ;  (J))  the  citations  of  pictures ;  {c)  the 
diagnosis  of  Linnaeus  himnelf ;  {d)  the  authentic  examples  in 
Linnaeus's  herbarium.  Perhaps  the  most  important  of  these  four 
is  the  first :  Linnaeus  meant  invariably  that  his  species  should  be 
the  sp.  auct.  of  his  day  ;  Linnaeus  generally  draws  his  diagnosis 
by  directly  copying  from  his  predecessors,  only  altering  it  so  far 
as  to  make  it  include  his  authentic  specimens.    Where,  as  is 
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frequently  the  case,  his  authentic  specimens  were  wrong,  these 
alterations  of  his  predecessors'  diagnoses  introduce  difficulties 
that  can  only  be  dealt  with,  as  best  they  may,  for  each  individual 
case.  The  pictures  cited  by  Linnaeus  I  find  of  small  value,  at 
least  in  the  Cyperaceae  (and  a  few  other  cases  where  I  have 
tested  them).  In  the  first  place,  the  pictures  of  Linnaeus's  day 
were  poor,  and  it  is  often  difficult  to  feel  any  confidence  as  to 
what  species  they  belonged  to.  They  often  give  no  detail,  but 
so  very  general  a  view  of  the  plant  that  it  is  impossible  to  be 
certain  to  which  species,  among  half  a  dozen  as  species  are  now 
recognized,  the  figure  exactly  belongs.  In  very  many  cases,  all 
I  can  say  is  that  the  figure  may  do  for  the  plant  we  call  it. 
Secondly,  even  when  the  figures  were  good,  Linnaeus  seems  to 
have  allowed  for  a  good  deal  of  variability  in  the  plant  and 
imagination  in  the  artist.  It  is,  in  a  word,  my  opinion  that  a 
large  percentage  of  the  figures  cited  by  Linnaeus  are  wrong,  or 
very  doubtful.  From  the  foregoing  data  we  have  to  decide  in 
each  case  to  what  plant  we  will  apply  each  Linnaean  specific 
name.  I  have  formerly,  as  in  Journ.  Linn.  Soc.  vol.  iii.  [1884] 
pp.  34-202,  retained  I  believe  every  Linnaean  name  for  the  name 
of  some  species  (now  known  more  or  less  generally  by  such 
name)  by  the  resource  of  citing  Linn,  jparttm;  sua^^Oyperus 
Maspan,  lAnn.  partim  "  :  in  this  case  Linnaeus  meant  by  CyperuB 
Haspan  the  plant  that  we  do,  including  several  which  we  speci- 
fically separate,  but  Linnaeus's  authentically-named  Cyperus 
Haspan  is  a  totally  different  plant,  and  his  diagnosis  is  therefore 
unsatisfactory.  I  can  hardly  expect  systematists  to  be  of  one 
mind  how  far  we  ought  to  strain  facts  in  order  to  avoid  wholesale 
alteration  of  present  names^— the  "nomina  auctorum."  Thus 
*'  Scirpus  supinus,  Linn.,"  is  a  widespread  and  universal  species, 
of  which  the  name  has  never  been  doubted ;  but  the  authenti- 
cally-named plant  is  ^^  Alisma  ranunculoides,  Linn."  I  think 
even  here  from  the  citations  of  his  predecessors  and  the  ground- 
work of  his  diagnosis  that  Linnaeus  really  meant  our  Scirpus 
supinus^  and  I  retain  the  name  accordingly. 

The  case  is  different  where  the  diagnosis  of  Linnaeus  (or  any 
other  author)  is  fundamentally  wrong,  *.  e,  states  as  a  character 
of  the  species  an  essential  point  that  is  never  to  be  found  in  the 
species  now  so  named.  In  this  case  also  it  is  usual  to  cite 
**  Linnaeus  partim  "  or  "  Linnaeus  emend.  " ;  but  such  a  citation 
is  only  complimentary  or  traditional  and  often  very  misleading. 
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We  have  to  look  down  into  the  synonymy  alid  see  what  species 
of  Kunth  or  DC.  is  really  meant :  it  is  therefore,  I  believe,  better 
to  cite  the  species  in  chief  as  of  Kunth  or  DC.  and  to  place  the 
"  Linn,  emend."  among  the  synonymy. 

In  the  reduction  of  Linnsus  Sp.  PI.,  so  far  as  they  are  repre- 
sented by  authenticated  specimens,  which  reductions  form  the 
substance  of  the  present  paper,  I  have  been  able  to  retain  all  the 
specific  names,  nearly  in  their  commonly  received  sense,  except 
two,  viz. : — (1)  Cypertis  elegans^  Linn.,  is  altogether  (i.e,  diagnosis, 
picture  cited,  and  specimens)  the  plant  which  Bottboell  calls 
elegant^  and  moderns  call  C.  viscosus,  Alton.  The  plant  called 
Cgperus  elegans  by  Swartz  and  Kunth  is  a  totally  different 
species,  viz.  what  we  call  C.  difumSy  Vahl.  (2)  The  name  Cgperus 
odoratus,  Linn.,  has  been  largely  employed  by  botanists :  all  that 
can  be  gathered  from  the  diagnosis  is  that  it  was  a  large  species ; 
from  the  figures  of  Sloane  cited,  some  botanists  have  imagined  it 
to  be  a  species  of  **  Diclidium  "  closely  allied  to  Mariscus  ferax 
{Cyperus  ferax^  L.  C.  Bich.) ;  others  have  supposed  it  equal  to 
Cyperus  strigottts^  Linn.,  or  one  of  the  species  closely  allied 
thereto.  Linnaeus  has,  however,  two  good  specimens  on  his 
authentically  named  sheet :  one  is  Pycreus  polystachyus,  Beauv., 
the  other  is  Cyperus  malaccensisj  Lam.  Upon  these  data,  I  call 
Cyperus  odoratus,  Linn.,  nomen  delendum. 

There  has  been  much  dispute  of  late  regarding  the  citation 
and  treatment  of  the  Linnsean  genera.  The  first  genus  of 
Linnffius's  CyperaceaB  is  Schoenus,  which  in  the  1st  edition  of  the 
Sp.  PI.  contains  9  species.  These  are  referred  now  as  follows : — 
2  to  Schcenus,  1  to  Cladium,  1  to  CyperuSy  1  to  Kyllinga,  1  to 
Scirpus,  2  to  Bynchospora^  1  to  Cry  pais  (a  Grass). 

[In  the  2nd  edition  of  the  Sp.  PI.  three  new  Schoeni  sp.  are 
added  ;  of  these  1  is  Dulichium,  1  is  Tetraria,  1  is  Scleria,'] 

The  modern  genus  Schoenui  contains  60  species,  mostly 
Australian,  and  in  Benth.  et  Hook.  f.  Gen.  PL  vol.  iii.  p.  1062, 
Bentham  cites  it  as  '*  Schcenu*^  Linn.,  pro  parte.**  Bentham 
cites  it  from  the  5th  edition  of  the  Genera  [1767],  whereas  some 
say  he  ought  to  have  cited  it  from  the  2nd  edition  [1742] ;  that 
makes  no  difference  whatever.  The  character  of  the  genus, 
given  by  LinnsBUs,  opens  with  *'  petals  6,"  which  character  cannot, 
in  Linn8Bus*s  idea  of  petals,  be  forced  to  be  true  either  of  any  one 
of  LinnsBus's  12  species,  or  any  one  of  the  60  species  now  in 
Schasnut* 
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It  is  frequently  said  that  LinnsBus's  genera  are  onr  Suborders 
or  Tribes,  and  tbat  when  we  make  a  Tribe  of  6  or  8  genera  out 
of  one  of  Linnseus's  genera  it  is  well  to  apply  the  LinnsBan  name 
to  the  largest  or  most  characteristic  genus,  pro  parte.  But 
nothing  of  the  kind  can  be  said  here ;  Linnsus's  eleven  Schceni 
sp.  are  taken  at  haphazard  throughout  the  Order  (the  grass  being 
thrown  in)  from  the  most  remote  and  unlike  genera.  To  call  the 
present  genus  ^ Schcenus^  Linn./'  in  any  sense,  or  eyen  "pro 
parv&  parte,"  is  wholly  complimentary. 

When  I  haye  brought  these  things  to  the  notice  of  some 
experienced  botanists,  tbey  have  attempted  to  evade  any  general 
conclusions  thence  as  to  how  the  genera  and  species  of  Linnsus 
are  to  be  treated  by  observing  that  the  CyperacesB  are  unlike 
other  orders,  and  that  LinnsBUs's  treatment  of  other  orders  will 
be  found  different.  I  have  tried  several  other  orders,  and  it 
appears  to  me  that  Linnsus  worked  in  just  the  same  way  through- 
out :  he  took  the  diagnoses  of  his  predecessors,  he  identified  the 
pictures  very  boldly,  he  made  his  diagnosis  include  somehow  his 
type  specimens. 


Here  foUows  a  reduction  of  all  the  Cyperaceae  (except  Carex) 
now  in  the  LinnaBan  Herbarium,  which  have  their  names  written 
on  the  sheets  in  the  hand  of  LinnsBus. 

Where  we  still  keep  the  species  (whole  or  part)  in  the  same 
genus  in  which  LinnaBus  placed  it,  I  have  further  considered  in 
what  form  the  citation  of  it  should  be  made.  Where  the  species 
is  now  to  be  placed  under  some  genus  later  than  LinnsBus,  it  is 
not  requisite  to  expend  thought  or  time  on  the  citation  of 
LinnsBus  under  the  synonymy. 

ScHfflNUS  Mabiscits,  Sp,  Fl.  ed.  1,  p.  42,  n.  1. 

There  are  two  sheets  marked,  the  first  "Mariscus  1"  in 
LinnsBus's  hand,  the  second  '*  Schosnus  Mariscus  "  in  LinnsBUs's 
hand ;  they  are  both 

bCladium  jamaicevse,  Crantz. 

The  diagnosis  and  citations  of  LinnsBus  agree. 

SCHCENVS  ACTTLBATTTB,  8p.  PL  ed.  1,  p.  42,  n.  2. 
The  plant  marked  in  LinnaBus's  band  SehmnuM  MarUeus  has 
been  ticketed  as  subsequently  JSch,  aculeatui  of  the  Sp.  PL— quite 
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wrongly.  The  description,  the  figure  of  Morison  cited  by 
Linnsdus,  and  his  other  references  show  that  Seh.  aculeatus^  Linn., 
was  altogether 

Cbtpsis  acitleata,  Alton. 

ScHOBirus  MUCBONATus,  Sp,  PL  cd.  1,  p.  42,  n.  8. 
One  sheet  marked  "  Schcenus  mucronatus  "  in  LinnsBus's  hand. 
Schosnus  mucronatus,  Linn.,  as  to  the  diagnosis,  citations,  and 
plant  named,  is  altogether 

CxPKEirs  CAPiTATTJS,  VandellL 

ScHOSWUs  KiGEiCAiTS,  Sp.  PI.  ed.  1,  p.  43,  n.  4. 

There  are  two  sheets  marked,  the  first  **  4.  nigricans  "  in 
LinnsBUs's  hand,  the  second  "  4  *'  in  Linnaus's  hand. 

Schctnus  nigricans,  Linn.,  as  to  the  diagnosis,  citations,  and 
examples,  is  Goon. 

ScHOBSTTS  PEHEUonrEUS,  Sp,  PI,  ed.  1,  p.  43,  n.  6. 
One  sheet,  marked  **  6.  ferruginous  "  in  the  hand  of  LinnsBUs. 
Sehcsnus  ferrugineus^  Linn.,  as  to  diagnosis,  citations,  and 
examples,  is  Goon. 

ScHOBNTjs  COLOEATTJS,  8p.  PI,  ed.  1,  p.  43,  n.  6. 

Two  sheets :  the  first,  marked  *'  Schcenus  coloratus  '*  in 
Linnsus's  hand,  is  Kyllinga  brevifolia,  Bottb. ;  the  second, 
marked  *' coloratus"  in  LinnsBiis's  hand,  is  Mariscus  coloratus, 
Nees. 

The  second  sheet  (i.  e.  Mariscus  coloratus)  is  supposed  to 
belong  to  Var.  j3  in  ed.  2,  p.  64 ;  i.  e*  it  is  Scirpus  glomeratus, 
Linn.  Sp,  PL  ed.  1,  p.  52. 

A  third  sheet,  marked  ''  glomeratus  "  in  Linnsus's  hand,  is 
Kyllinga  monocephala,  Bottb. 

The  picture  cited  by  LinnsBUs,  viz.  "  Sloane  Jamaica,  t.  78. 
fig.  1,"  is  Dichromena. 

ScncEirus  OLOicEBATrs,  Sp,  PI,  ed.  1,  p.  44,  n.  8. 
One  sheet,  marked  "  8.  glomeratus "  in  LinnsBUs's  hand,  is 
Hynchospora  glomerata,  Vahl. 
Schcenus  glomeratus,  Linn.,  is,  as  to  diagnosis,  citation,  and 

example, 

Synchospoba  glomebata,  Vahl. 
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ScH(ENU8  ALBU8,  8p.  PL  ed.  1,  p.  44,  n.  9. 

One  pb^et,  marked  **  9.  albue  "  in  Linnaeus's  band,  is  ByncliO' 
gpora  alba  J  Vabl,  a. 

[A  second  sheet,  marked  "  albus,"  perbaps  not  in  Linnaeus's 
band,  is  also  JS.  alba,  Vabl,  a.] 

Schoenus  albus^  Linn.,  as  to  diagnosis,  citation,  and  example,  is 

ErMCHOSPOBA.  ALBA,  Vahl,  a. 

ScHGENUS  CAPENSiB,  Sp.  PI.  ed.  2,  p.  64,  n.  7. 

One  sbeet,  named  in  Liunaeus's  band  "  Capensis."  Tbe  word 
"  Capensis  *'  bas  been  struck  out  and  **  tbermalis  "  substituted 
by  anotber  band.  Tbe  plant  is  Tetraria  thermalU :  it  does  not 
suit  Linn8BUs*s  description  at  all. 

Schcenus  capensis,  Linn.,  as  to  descr.  is  referred  by  Kuntb  to 
Thamnochoriui  dichotomus,  £.  £r. ;  but  Dr.  Masters  does  not 
accept  tbis  determination. 

Tbe  plant  marked  by  Linnaeus  as  "  Capensis  "  is  according  to 
Eiebter  tbe  foundation  for  Schoenus  thermalis,  Linn.,  Mant. 
p.  179.  

A  sbeet,  now  in  tbe  ScTioenus  bundle,  and  marked  in  Linnaeus's 
band  "  fuscus,"  is 

Eynchospoba  fusca,  Link. 

Ctpebus  abticulatus,  Sp,  PL  ed.  1,  p.  44,  n.  1. 

One  sbeet,  marked  "  1.  artieulatus  "  in  LinnsBUS*s  band,  is 
C.  artieulatus. 

Cyperus  artieulatus^  Linn.,  as  to  diagnosis,  citations,  and 
example,  is  Good. 

Ctpebus  tenellus,  Linn.f.  SuppL  p.  103. 

One  sbeet,  marked  **  tenellus  "  in  Linnaeus's  band,  is  Cypebus 

TENELLUS. 

Cypebus  monostachyos,  Linn.  Mant.  p.  180. 
One  sheet,  marked  "  Cyperus  monostacbyos  "  in  Linnaeus's 
band,  is  Fimbbistylib  monostachya,  HassJc. 

Cypebus  LiEvioATUS,  Linn.  Mant.  p.  179. 
One  sbeet,  marked  "  Cyperus  laevigatus  "  in  Linnaeus's  band, 
is  JuNCELLUB  L-ffiTiOATUS,  C.  B.  Clarke. 

Cypebus  Haspajt,  Sp.  PL  ed.  1.  p.  45,  n.  4. 
One  sbeet,  marked  "  4.  baspan  "  in  Linnaeus's  band,  is  Cyperus 
Iriaf  Linn. 
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The  diagnosis  and  the  figure  of  Plukenet  cited  are  Cyp,  Saspan ; 
and  the  species  roust  stand  : — 

CxPEBUS  Habpan,  Linn.  Sp.  PI.  ed.  1,  p.  45  et  ed.  2, 
p.  66,  neque  herb,  propr. 

Cypebits  L0HQX78,  Sp.  PL  od.  1,  p.  45,  n.  5. 

One  sheet,  two  examples,  marked  '*  5.  longus  "  in  LinnsBus^s 
hand,  are  both  Juncellua  serotinus  (Rottb.  sub  Cypero). 

The  figure  of  Morison,  Hist.  sect.  8, 1. 11.  fig.  13,  is,  I  think, 
C  eiculentus.  (Certainly  not  C.  longus^  of  which  species  an  im- 
portant character  is  that  the  stem  is  not  erect  at  base.) 

Bather  than  change  the  name  of  C,  longus^  Linn.,  I  propose 
that  our  English  plant  shall  be  called 

Cypeetjs  longtjs,  Linn.  Sp.  PI.  ed.  1,  p.  45  partim 
(tab.  citat.  et  exemplo  in  hb.  propr.  excl.). 

CrPEEUs  B0TUNDX7S,  Sp.  Pi.  ed.  1,  p.  45,  n.  6. 
Two  sheets,  one  marked  *'  rotundus  6  *'  in  LinnsBus*8  hand,  id 
Mariscus,  perhaps  MariscuM  tahularis  (C.  tabularis,  Schrad.). 
The  example  is  young,  but  remote  from  C.  rotundas. 

The  other  sheet,  marked  *'  rotundus "  in  LinnaBUs's  hand,  is 
CyperuM  esculentus. 
This  species  must  stand : — 

Cypebvs  botundus,  Linn.  Sp.  PI.  ed.  1,  p.  45, 
neque  herb,  propr. 

CrPEEUs  SQUAEBosus,  Sp.  PI.  ed.  2,  p.  Q(S,  n.  3. 

One  sheet,  marked  in  Linnaus's  hand  "  puihilus,"  but  this 
name  struck  out  and  *'  squarrosus  "  substituted,  all  in  Linnseus's 
hand,  contains  two  things :  one  is  a  tufb  of  many  complete  plants 
of  Cyperus  aristatus,  Boxb. ;  the  other  is  a  single  head  o£  Maris- 
cus  squarrosus. 

The  plate  of  Plukenet  cited  by  LinnsBUs  is  probably  neither  of 
these. 

All  that  can  be  done  with  LinnsBus's  name  is  to  reduce  it : — 

J  partim  =  Cyperus  aristatus,  Rottb. 

I  partim  »  Mariscus  squarrosus  (Linn,  sub  Cypero)* 

CrPEEUS  DiFTOBMis,  Sp.  PI.  od.  2,  p.  67,  n.  8. 

Three  sheets,  one  marked  "  Cyperus  difformis,"  the  second 
"C.  diformis,"  the  third  "Scirp.  deformis,"  all  in  Linuseus's  hand 
all  are  Cyperus  difformis. 

:   The  reference  to  Plukenet,  t.  317.  fig.  6,  is  a  misprint  for 
t.  417.  fig.  6,  which  is  (7.  difformis. 
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Cyperus  difformU^  Linn.,  is,  as  to  diagnoais^  citation,  and 
examples,  Goon. 

Ctpebus  Ibia.,  8p.  PL  ed.  1,  p.  45,  n.  8. 

One  sheet,  originally  marked  **8.  Iria"  in  LinnsBus^s  hand, 
but  "Iria"  struck  out  and  ''haspan"  substituted,  also  by 
Lion8BU8*8  hand,  contains  two  good  specimens,  whereof  one  is 
C,  Iria^  Linn.,  the  other  C.  diffususy  Vahl. 

The  figure  cited  of  Plukenet  (Aim.  1. 191.  fig.  7)  is  (7.  Iria ; 
that  cited  of  Eheede  (Hort.  Malab.  toI.  xii.  t.  56)  is  Juncellut 
inundatus,  Soxb.  (sub  Cypero). 

This  species  may  be  cited : — 

CxPBBUS  Ibia,  Linn.  Sp.  PI.  ed.  1,  p.  45  (tab.  Eheedei 
citat.  excl.),  et  herb,  propr.  partim. 

Ctpebus  elatus,  Sp.  Fl  ed.  2,  p.  67,  n.  10. 

One  sheet,  marked  "  Cyp.  elatus  *'  in  LinnsBus's  hand,  is  the 
species  I  have  so  called  in  Joum.  Liun.  Soc.  toI.  xxi.  [1884], 
p.  189,  and  is  called  C.  racemosuM  by  Steudel  and  Boeck. ;  but  I 
regard  it  as  very  doubtful  what  C.  racemosu9,  Betz.,  really  was 
(Amott  considered  it  to  have  been  C.  diyitatus,  Eoxb.).  At  all 
events,  the  description  of  Linnaeus  in  the  AmoBn.  Acad.  vol.  iv. 
p.  801,  altogether  agrees  with  his  authentic  specimen ;  and  I 
apply  to  the  plants  Wallich  8341  a,  Zollinger  350,  the  name 
Ctpebus  elatus,  Linn. 

Ctpebus  gigmebatus,  Sp.  Fl.  ed.  2,  p.  68,  n.  12. 
Two  sheets,  each  marked  ''  glomeratus  '*  in  LinnsBUs's  hand. 
Cyperu9  ylomeratuSj  Linn.,  is  altogether  (t.  e.  diagnosis,  figures 
cited,  and  authentic  specimens)  Oogd. 

Ctpebts  elegaks,  Sp.  Fl.  ed.  1,  p.  45,  n.  9. 

One  sheet,  marked  "  9.  Cyp.  elegans  "  in  the  hand  of  Linnaeus, 
is  Cyperus  elegans,  Linn.,  i.e,  C,  viseoeus,  Alton,  and  not  C.  elegane 
of  Swartz  and  Kunth. 

The  description  of  Linnaeus  fits  C.  viseosut^  Aiton,  exactly,  and 
will  not  fit  C.  elegans,  Kunth.  The  figure  of  Sloane  cited  [t.  75. 
fig.  1]  is  itlso  C.  elegans,  Linn. 

We  have  Ctpebus  elegaits,  Linn,  (and  Eottb.),  Gh>0D. 

The  Cyperus  elegans  of  Swartz  and  Kunth  will  be  O.  diffusus^ 
Vahl. 

Ctpebus  odobatus,  Sp.  FL  ed.  1,  p.  46,  n.  10. 

There  is  one  sheet,  marked  '*  10.  odoratus''  in  Linnaeus's  hand, 
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and  contaiDiDg  two  good  complete  specimens ;  one  is  Fycrem 
polystachi/us,  Beauv.,  the  other  is  Cyperus  malaecensisy  Lam. 

LinnsBus  cites  two  plates  for  his  C  odoratus,  yiz.  Sloane,  t.  74. 
fig.  1,  and  t.  8.  fig.  1.  As  regards  the  first  of  these  plates, 
cyperologists  are  not  agreed  to  what  section  it  refers ;  some 
suppose  it  to  represent  a  Mariscus  near  M.striyosus;  others 
suppose  it  to  represent  a  Diclidium  and  to  be  equal  to  or  near 
Cffperus /eras,  L.  C.  Eich.  As  regards  Sloane's  other  plate,  t.  8. 
fig.  1,  it  doubtless  represents  one  of  the  Papyri  near  C.  gigar^ 
tens,  Vahl. 

As  to  Sloane,  t.  74.  fig.  1,  the  spikelets  appear  to  me  much  too 
broad  for  any  Diclidium.  It  is  true  that,  in  the  older  stages  of 
Diclidium^  the  glumes  stand  out  very  stiffly  and  the  spikelets 
are  then  in  outline  broad,  though  the  outline  is  yery  broken ; 
but  Sloane*s  plate  represents  the  glumes  very  closely  imbri- 
cated; in  the  young  state  of  Diclidium  {CyperuM  ferax^  L.  C. 
Eich.),  before  the  glumes  spread,  the  spikelets  are  linear. 

Cyperus  odoratui,  Linn.,  is  (mihi)  nomen  omnino  delendum. 

CrpERus  COMPBESSTJS,  8p.  PL  ed.  1,  p.  46,  n.  11. 

One  sheet,  marked  ''  Cyperus  compressus  "  in  LinnsBus's  hand, 
is  O,  compressus. 

Cyperus  compressus^  Linn.,  is  altogether  (as  to  diagnosis,  picture 
cited,  authentic  example)  Goon. 

Ctpeetjs  PLA.VE8CEK8,  Sp.  FL  ed.  1,  p.  46,  n.  12. 

One  sheet,  marked  "  12,  flavescens  *'  in  Linnseus's  hand,  is 
Pycreus  rivularis,  a  North- American  sp.  nearly  allied  to  the 
European  Pycreus  flavescens,  Nees.  Boott  has  consequently  in 
MS.  in  the  Mus.  Brit,  named  some  of  the  American  plant  Cype- 
rus  flavescens^  Linn. 

Erom  the  citations  it  is  clear  that  LinnsBus  meant  the  European 
Pycreus  flavescens,  Nees,  for  hie  species.  Under  Ptcreus  pla- 
TESCEKS,  J^ees,  I  cite  accordingly  Cyperus  flavescens,  Linn.  Sp. 
Fl.  ed.  1,  p.  46,  neque  herb,  propr. 

Ctpeeus  pitmiltjs,  Sp.  PL  ed.  2,  p.  69,  n.  17. 

One  sheet,  named  "  Cyperus  humilis  "  in  LinnsBus's  hand,  but 
the  word  "humilis"  struck  out  and  "pumilus"  substituted, 
also  by  Linnseus's  hand,  contains  two  specimens.  One  of  these 
I  take  to  be  original  and  is  Pycreus  nitens,  Kees  (s  (7.  pumilus^ 
Linn.).    The  other  specimen  is  marked  "  Hort.  Fothergill,  1778. 
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Fairbairn.    J.  E.  S. ; "  and  I  suppose  to  have  been  added  by 
Sir  J.  E.  Smith ;  it  is  Fycreus  flaveseens^  Nees. 

Under  Ptcbevs  kitens,  Nees,  I  cite  Cyperu$  pumilu$,  Lian., 
Sp.  PI.  ed.  2,  p.  69. 

CrPEBUS  TBIPLOBU8,  Ztftft.  Matit.  p.  180. 
One  sheet,  marked  '*'  Cjperus  triflorua"  in  Linnsdus's  hand,  is 
Mmbristylis  tristachya^  Thw. 

CiPEBds  STBioosus,  Sp,  FL  ed.  1,  p.  14,  p.  47. 

One  sheet,  marked  "  14.  strigosus "  in  Linnsaus's  hand,  is 
Mariscus  HrigotuB.  The  figure  cited,  viz.  Sloane,  Jamaica,  t.  74. 
^gg.  2,  3,  cannot  (in  my  judgment)  have  been  drawn  from 
M.  striyosus  [I  think  t.  74.  fig.  1  perhaps  was].  Under  Mabis- 
€us  8TUIG0SU8  I  cite  O.  8triyo8us,  Linn.  Sp.  PI.  ed.  1,  p.  14,  n.  47 
(tab.  Sloane  excl.),  et  berb.  propr. 

Ctpebxis  ligulabis,  Sp.  Fl.  ed.  2,  p.  70,  n.  19. 

One  sheet,  marked  "  Cyp.  ligularis  "  in  Linn»us's  hand,  is 
Mariscus  ru/us,  H.  B.  K. — Cyperus  liyularis^  Linn.,  is  (as  to 
diagnosis,  picture  cited,  and  authentic  example)  Mariscus  rvfus^ 
H.  B.  K. 

Ctpebus  Paptbus,  Sp*  PI.  ed.  1,  p.  47,  n.  15. 

One  sheet,  marked  ^*  Papyrus  **  in  Linuseus's  hand,  is  Cyperus 
Papyrus^  Linn. 

Linnffius's  diagnosis  of  this  species  is  remarkable — ''  umbell& 
simplici,  pedunculis  simplicissimis  distiche  spicatis."  But  I  think 
there  is  no  doubt  that  Linn  sua  had  the  right  plant;  and  I  make 
CrpEBUS  Paptbus,  Linn.,  to  be  Good. 

Ctpebus  abundinaceus,  Sp.  PL  ed.  1,  p.  44,  n.  3. 

C.  ferrugineus,  Sp.  PI*  ed.  2,  p.  63  in  citat. 

Schcenus  spatbaceus,  Sp.  PI.  ed.  2,  p.  63,  n.  4. 

One  sheet,  marked  originally  "  3.  arundinaceus  "  in  Linnaeus's 
hand.  He  then  struck  out  *'  arundinaceus "  and  substituted 
**  altemifolius ; "  he  then  struck  out  •*  alternifolius  "  and  sub- 
stituted '*  yaginatus,"  which  now  stands  on  the  sheet.  The  plant 
is  Dulichium  spathaceum,  L.  C.  Bich. 

The  diagnoses  and  citations  of  Linnffius  agree ;  and  his  three 
names  above  are  all  reduced  under  Dulichium  bpathaceum, 
L.  C.  Eich. 
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Ctpeeus  altebwifolitis,  Linn.  Manf.  p.  28. 
One  sheet,  marked  by  Liim»a8  "  Cypenis  altemifolius,"  is  oup 
commonly  cultivated  species  so  named. 

Ctpebxis  distafs,  Linn.f.  Suppl,  p.  103. 

One  sheet,  marked  "  distans  "  in  Linnseus's  hand,  is  0.  distans^ 
**  auct.''  (i.  e.  C.  elatus,  Presl,  in  Oken,  Isis,  vol.  ixi.  [1828]  p.  271, 
non  Linn.).  

In  the  Cj/perus  bundle  is  one  sheet  marked  Cyperus  panno- 
nicus;  on  this  Linnaeus  wrote  "Scirpus  Michelianus  ?  "  The 
plant  is  really  Ct/perusfuscuM,  Linn. 

Li  the  Oyperus  bundle  are  two  sheets,  named  in  Linnsdua's 
hand  "  annuus."     They  are  Cyperu9  Juscus^  Linn. 

SciBPirs  TETGTKirs,  Linn.  Mant.  p.  180. 
One  sheet,  marked  "  Scirpus  trigynus  "  in  LinnaBUs's  hand,  is 
FicnriA  sCABiosA,  Nee». 

SciBPTJS  MITTATTIS,  8p.  Fl.  od.  2,  p.  71,  n.  4. 

One  sheet,  marked  "  Scirpus  mutatus  "  in  LinnaBUs's  hand,  is 
Eleochariz  mutata. 

The  description,  citation,  and  plant  of  Scirpus  mutatus,  Linn., 
are  Elsochabis  icutata,  B.  Br. 

SciBPirs  abticxtlatus,  8p.  FL  ed.  1,  p.  47,  n.  1. 

One  sheet,  marl[;ed  ^*  articulatus"  in  Linnaeus's  hand,  is  Scirpus 
articulatus,  Linn. 

The  diagnosis,  the  picture  cited,  and  the  authentic  example 
are  all  Scibpus  abticulattjs,  Linn. 

SciBPXJS  PA.LTI8TBI8,  Sp.  PL  od.  1,  p.  47,  n.  2. 
Two  sheets,  viz. : — 

A,  marked  by  Linnaeus  "  palustris  2,"  is  Bleocharis  palustrisy 
E.  Br. 

B,  marked  by  Linnaeus  ''  palustris,"  is  Bleocharis  multicaulisy 
Smith. 

The  description  of  Linnaeus  includes  both  plants. 
Scirpus  palustris,  Linn.,  therefore,  is — 

partim  ^Bleocharis  palustris,  E.  Br. 

partim  ^B.  multicaulis.  Smith. 

SciBPTis  OEiacTTLATirs,  Sp.  Fl.  ed.  1,  p.  48,  n.  3. 
One  sheet,  marked  "Scirpus  geniculatus  3"  in  Linnaeus's 
hand,  is  Bleocharis  interstincta,  E.  Br. 
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Of  the  two  figures  of  Sloane  cited  by  Linnffius,  t.  81.  fig.  8  is 
Uleoeharis  geniculata^  B»  Br. ;  t.  75.  fig.  2  is  not. 

Under  Eleoghabis  geniculata,  E.  Br.,  therefore,  I  cite 
ScirpuB  geniculatuB,  Linn.  Sp.  PI.  ed.  1,  p.  48,  partim. 

SciBPVS  GJSSPiTOsvs,  Sp.  Fh  ed.  1,  p.  48,  n.  4. 

One  sheet,  marked  "  csdspitosus  *'  in  LinnsBus's  hand,  is  Scirpus 
caspitosus,  Linn. 

[An  added  sheet  marked  *^  4,*'  perhaps  bj  Linnseus^s  hand,  is 
Scirpus  paucifloruB,  Lightf. 

The  figure  cited,  Scheuchz.  Gram.  t.  7.  fig.  18,  is  S.  caspiiosus.} 

I  make  Scirpus  caspitosus,  Linn.,  therefore  Goon. 

SciBPxrs  CAPiTATUS,  Sp.  Fl.  ed.  1,  p.  48,  n.  5. 
Two  sheets,  viz. : — 

A,  marked  "  Scirpus  capitatus  5  *'  in  LinnsBUS^s  hand,  is  Eleo- 
charis  capitata,  R.  Br. 

B,  marked  "  capitatus "  in  LinnsdUb's  ^hand,  is  Meocharis 
ovata,  R.  Br. 

Under  Eleochabis  capitata,  R.  JBr.,  I  cite  Scirpus  capitatus^ 
Linn. 

SCIBPXJS  ACTCTTLABTS,  Sp.  P/.  ed.  1,  p.  48,  n.  6. 
The  plant  is  too  young  for  me  to  determine ;  but  may  be 
Uleoeharis  acicularis,  B.  Br. 

SciBPUS  LACusTBis,  Sp.  FI.  ed.  1,  p.  48,  n.  8. 
Two  sheets,  viz. : — 

A,  marked  *^  8.  lacustris  "  in  Linnaeus's  hand,  is  Scirpus  lacustris, 
Linn. 

B,  marked  "  lacustris  "  in  Linnsdus's  hand,  is  Scirpus pungenSf 
Vahl. 

SciBPUs  HoLOS0H(Eiars,  Sp.  PI.  ed.  1,  p.  49,  n.  9. 
One  sheet,  marked  by  Linnwus's  hand  "  9.  Holoschoenus,'*  is 
Scirpus  Holoschcenus,  Linn. 

SciBPTJS  EOMAKTJS,  Sp.  Fl.  cd.  1,  p.  49,  n .  10. 
One  sheet,  marked  by  Linnaeus's  hand  "  10.  Bomanus,"  is 
Scirpus  Holoschcenus,  Linn. 

SciEPUs  BETACEUS,  Sp.  Fl.  cd.  1,  p.  49,  n.  11. 
Two  sheets,  viz. : — 

A,  marked  "  11.  setaceus  "  in  LinnsBus's  hand,  is  Scirpus  cemuus, 
Vahl. 
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B,  marked  **  Scirpus  setaceus  "  in  LinnaBus's  hand,  is  too  young 
for  certain  determination^  but  appears  to  me  to  be  also  Scirpua 
cernuus,  Vahl. 

The  figure  cited,  Morison,  sect.  8, 1. 10.  fig.  28,  will  do  equally 
well  for  S.  setaceus  or  S.  cernuus, 

1  think  it  is  certain  that  LinnsBus  would  reckon  8.  setaceus  and 
8.  cernuus  one  species.  Now  that  these  are  separated,  I  keep 
the  name  8c,  $etaceus^  Linu.,  for  the  plant,  auctorum  [cf,  Benth. 
Fl.  Austral,  vii.  p.  827]. 

SciBPXJS  STTPDnis,  8p.  FL  ed.  1,  p.  49,  n.  12. 
One  sheet,  marked  in  Linnaeus's  band  '*  12.  supinus,'*  is  AJisma 
ranunculoides,  Linn. 

The  description  of  LinnsBus  will  not  apply  at  all  to  this  Alisma. 
The  species  will  therefore  stand 

SciBPUs  suPLNUs,  Linn.  8p.  Fl.  p.  49,  ed.  2,  p.  78, 
neque  herb,  propr. 

SciEPTis  ATlTimirALis,  Linn.  Mant.  p.  180. 

One  sheet,  marked  '*  Scirpua  autumnalis  "  in  LinnaBus's  hand,  is 
PiMBBisTTLis  AUTiTMif ALis,  Bocm.  ct  8ch.^  Tsr.  j3.  gominata  (sp.), 
Kunth. 

SciBPirs  CA.PILLAKIS,  8p.  Fl  ed.  1,  p.  49,  n.  18; 

One  sheet,  marked  "  18.  capillaris  "  in  Linnasus's  hand,  is 
Bulbosiylis  capillaris^  Kunth. 

Of  the  two  pictures  cited  by  LinnaBUs,  Burm.  Zeyl.  t.  47.  fig.  2, 
is  probably  JBulhostylis  capillaris  *y  Pluk.  Aim.  t.  800.  ^g.  5, 
certainly  not. 

Under  Bulbosttlts  capillaeis,  Kunth^  I  cite  8cirpus  ca* 
pillariSf  Linn.  Sp.  Pi.  ed.  1,  p.  49  (tab.  Pluk.  citat.  eicl.). 

SciBPUS  TBisTAcnros,  Linn.f.  8uppl.  p.  103. 

Two  sheets,  marked  "  tristachyos "  in  LinnaBus's  hand,  are 
FicnriA  TBisTACHTA,  Nccs  (vii  Kuuth,  who  excludes  Linn.,  but 
admits  Eottb.). 

[Added  is  one  sheet  marked,  not  by  Linna&us,  8cirpus  irispi- 
catus,  Linn.  f.  Sappl.;  this  is  Ficinia  sylvatica,  Kunth.] 

SciBPUS  MircBONATirs,  8p.  Fl.  ed.  1,  p.  60,  n.  14. 
One  sheet,  marked  '*  14.  mucronatus  "  in  Linnsus's  hand,  is 
Scirpus  mucronatus,  Linn. 
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Of  the  figures  cited  by  Linnteus,  Pluk.  Aim.  t.  40.  figg.  1, 8,  is 
right ;  Morison,  Hist.  sect.  8,  t.  10.  fig.  20,  is  wrong. 

I  cite  the  species  as  Scirpus  mucronatus,  Linn.  Sp.  Fl.  & 
ed.  1,  p.  50  (tab.  Morison  citat.  excl.). 

SciBPUs  OBOSsrs,  Linn,f.  SuppL  p.  104. 
Two  sheets,  marked  "  grossus  '*  in  Linnaeus's  hand,  are 
SciBPrs  GBOSSus,  Zinn.f, 

SciBPUS  BCHiNATUs,  Sp,  Fl.  cd.  1,  p.  50,  n.  16. 

One  sheet,  marked  "  16.  echiiiatus  "  in  Linnsus's  hand,  is 
Mabiscus  ovularis,  Vahl. 

Linnseus  has  united  under  the  above  name  two  plants :  one, 
from  Virginia,  is  Mariscus  ovularis,  Vahl ;  the  other,  from  Ceylon, 
is  MariscuB  paniceus,  Vahl. 

SciBPXis  BETB0FBACTV8,  Sp.  P/.  cd.  1,  p.  50,  n.  17, 

One  sheet,  marked  ''  17.  retrofractus  *'  in  LinnsBus's  hand,  is 

Mabiscus  betbofbactus,  Vahl. 
The  figure  cited  bj  Linnaeus  (Fluk.  Amalth.  t.  415.  fig.  4)  is 
right;  though  Plukenet  says  the  plant  came  from  Malabar, 
vhereas  Mariscus  retrofractus  is  wholly  North- American. 

SciBPUS  FEBBUonTEUS,  Sp.  PI.  od.  1,  p.  50,  n.  38. 
One  sheet,  marked  '*  Scirpus  ferruginous  *'  in  Linnseus's  hand, 
contains  two  plants,  viz.  :^ 

1.  FimbrUtylis  ferruginea,  Vahl. 

2.  Fimhristylis  diphylla,  Vahl. 

The  figure  cited,  Sloane,  t.  77.  fig.  2,  is  right.  I  add  Scirpus 
fermgineus,  Linn.,  as  a  synonym  to  Fimhristylis  ferruginea^ 
Vahl. 

SciBPTJS  sPADiCEirs,  Sp,  Fl.  ed.  1,  p.  51,  n.  19. 

One  sheet,  marked  *'  19.  spadiceus  "  in  Linnsdus's  hand,  is 

FlMBBISTTLIS  SPADICEA,  Vahl. 

The  figure  cited  by  Linnaeus,  Sloane,  t.  76.  fig.  2,  is  right. 
I  make  Scirpus  spadiceus,  Linn.,  a  synonym  of  Fimhristylis 
spadicea,  Vahl. 

SciBPUS  MiLTACEirs,  Sp.  Fl.  ed.  2,  p.  75,  n.  22. 

One  sheet,  marked  "  miliaceus  "  in  the  hand  of  LinnaBus,  is 

FlMBBISTTLIS  QUINQXJANGULABIS,  Eunth. 

LinnaBus  would  surely  have  esteemed  Fimhristylis  miliacea, 
Vahl,  and  F.  quinquangularis,  Kunth,  one  species.     I  doubt  the 
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advisability  of  keeping  them  distinct.     I  cite  8eirpu$  miliaceiMy 
Linn.,  as  a  synonym  under  FimhrUtylU  miliacea,  Yahl. 

SciBFirs  CYPEBOiDES,  Linn,  Mant.  p.  181. 
One  sheet,  marked  "  Sciq)us  cyperoides  "  in  Linnsdus's  hand,  i» 
Mabiscits  SiEBEBiAirvs,  Nees. 

SciBPirs  MABiTiMUs,  Sp.  FL  ed.  1,  p.  61,  n,  20. 
Two  sheets,  viz. : — 

A,  marked  *^  20.  maritimus  "  in  LinnsBUs's  hand,  is 

SciBPVS  MABiTiKUS,  Linn. 

B,  marked  ''maritimus  singularis"  in  Linmeus's  hand,  and 
noted  in  the  interleaf  of  his  second  edition,  is  S.  maritimus^  Linn., 
forma  spicis  elongatis. 

Scirpus  maritimus,  Linn.,  is  (altogether)  G-ood. 

SciEPXJs  LuzuLiB,  8p.  FL  ed.  2,  p.  75,  n.  23. 

One  sheet,  marked  "  Sc.  LuzuIsb  "  in  Linnsdus's  hand,  is 
Ctpebits  Luzitl^,  Betz. 

Linnaeus  gives  the  habitat  "  India,"  by  which  we  must  under- 
stand the  West  Indies.  I  cite  Scirpui  LuzuUb,  Linn.,  as  a 
synonym  under  Cypebus  LuzuLiS,  Betz. 

SciBFUS  sTLVATious,  Sp.  Fl.  ed.  l,p.  61,  n.  22. 

One  sheet,  marked  "  22.  sylvaticus  "  in  Linnseus's  hand,  is 

SciBPUS  SYLVATICUS,  Linn. 
The  figure  cited  by  Linnseus,  Loesel  Pruss.  t.  33,  is  right. 
Scirpus  sylvaticus,  Lion.,  is  (altogether)  G-ood. 

SoiBPTJS  coBYMBosirs,  Linn.  Amcsn.  Acad.  vol.  iv.  p.  303,  et 
j^.  Fl.  ed.  2,  p.  76,  n.  25. 

One  sheet,  marked  "  S.  corymbosus ''  in  Linuaus's  hand,  i& 
JSynehospora  aurea,  Yahl. 

The  description  agrees,  and  S,  corynibosus,  Linn.,  has  been 
reduced  by  all  modern  authors  to  Eynohosfoba  attbea,  Vahl. 

SoiBPUS  SQTJABBOSirs,  Linn.  Mant,  p.  181. 

One  sheet,  marked  "  Scirpus  squarrosus  "  in  Linnieus's  hand  is 

SciBPirs  SQUABBOsirs,  Linn. 
Scirpus  squarrosus,  Linn.,  is  (altogether)  Gk>0D. 

SciBPVs  DiTTBiCATds,  Linn.  Mant.  p.  182. 

One  sheet,  marked  first "  Cyperus  squarrosus  "  in  Linnsus'a 
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hand,  but  this  struck  out  and  *^  Scirpus  intricatus  "  Bubstituted, 
also  in  Linnsdus's  hand,  is 

Ctpeeus  abibtatus,  Bottb. 
Scirpus  intricatus,  Linn.,  is  accordingly  placed  as  a  synonym 
under  Ctpeeus  abistatus,  Bottb. 

SciBPUS  GiLiABis,  Linn.  Mant.  p.  182. 

One  sheet,  two  plants,  marked  "  Scirpus  ciliaris  "  in  Linnssus's 
hand,  are  Fuieeka  glomebata,  Lcm. 

A  third  plant  on  this  sheet,  separately  marked  in  Linnsus's 
hand  as  "  Sc.  intricatus,*'  is  so,  i.  e.  Cyperu9  ariatatus,  Bottb. 

Scirpus  ciliaris^  Linn.,  is  placed  as  a  synonym  under  Fuibena 
OLOMEBATA,  Lam. 

SciBPVS  HOTTENTOTUS,  Linn.  Mant,  p.  182. 

One  sheet,  marked  "  Scirpus  hottentotus  "  in  LinnsBus's  hand,  is 

FUIBENA  HIBTA,  Vahl. 

Scirpus  hottentotus,   Linn.,  is  placed  as  a  synonym  under 

TUIBENA  HIBTA,  Vahl. 

SciBPxrs  AKTABCTicvs,  Zs;»it.  Mant.  p.  181. 

There  are  two  sheets,  yiz. : — A,  marked  "  Scirpus  Antarcticus  " 
in  Linnffius's  hand,  is  Isolepis  seslerioidesy  Kunth,  which  Boeckeler 
regards  (1  think  rightly)  as  only  the  full  form  of  Isolepis  carti- 
laginea,  B.  'Bt.  =  Scirpus  Bergianus,  Spreng. 

The  description  of  Linnaeus  agrees ;  I  therefore  take  up  for 
this  species,  so  abundant  in  the  Southern  Hemisphere,  the  name 
SoiBPus  AKTABOTious,  Linn. 

B,  the  second  sheet,  marked  **  Scirpus  Antarcticus  "  in  Linnsdus's 
hand,  is  Bulhostylis  harbata,  Kunth.  This  plant  appears  anciently 
to  have  been  distributed  as  Se,  antarcticus. 

SciBPUS  CEPHALOTES,  8p,  Bl.  ed.  2,  p.  70,  n.  27. 

One  sheet,  marked  **  Scirpus  cephalotes  "  in  LinnsBus's  hand,  is 
Btnchospoba  cephalotes,  Vahl. 

The  description  and  citation  of  P.  Browne  agree.  I  cite 
Scirpus  cephalotes^  Linn.,  as  a  synonym  under  Btkchobpoba 
cephalotes,  Vahl. 

Ebiopuobitm  vAGHTATUif,  Sp.  Bl,  ed.  1,  p.  52,  n.  1. 
One  sheet,  marked  "  yaginatum  "  in  LinnsBus's  hand,  is 

Ebiophobum  vaginatum,  Linn, 
The  figure  cited,  Scheuchz.  Agrost.  t.  7.  fig.  1,  may  do ;  but 
avails  little. 

Eriophorum  vaginatum,  Linn.,  is  (altogether)  Goon. 


Digitized  by 


Google 


AUTHENTIC  CTFEBACKS  OF  LXN^JBUS.  315 

Ebtophobum  polystachion,  Sp,  Fl.  ed.  1,  p.  52,  n.  2. 

One  sheet,  marked  "  polystachyon  "  in  LinnaBua's  hand,  is 
Ebiopuouuic  angustifolitm,  Both, 

The  species  of  Linnseus,  J^.  polystachUm^  has  heen  divided  into 
three  very  closely  allied  European  species,  of  which  E,  angusH' 
folium,  Eoth,  is  the  most  plentiful.  It  is  very  difficult  to 
maintain  the  distinction  between  the  three  on  North-American 
material.  Under  these  data,  the  proper  plan  would  appear  to 
be  to  retain  the  Linnsean  name  E,  polystachion  for  the  mass  of 
the  species  (J^.  angustifolium,  Both),  and  to  call  the  two  sub- 
species E.  gracih^  Koch,  and  E,  latifoliwn,  Hoppe.  Unfortu- 
nately a  considerable  number  of  botanists  prefer  to  apply  the  name 
E.  polystachion,  Linn.,  to  the  subspecies  E.  latijblium,  Hoppe. 
This  being  so,  botanists  appear  agreed,  by  a  very  large  majority, 
to  drop  the  Linnsean  name ;  it  cannot  be  applied  to  the  prevalent 
form  without  the  explanatory  addition  of  E.  angustijblium,  Koch. 

Ebiophobum  ytbotnicum,  8p.  PI.  ed.  1,  p.  52,  n.  8. 
One  sheet,  marked  "  vire^inicum  "  in  Linnadus's  hand,  is 

Ebiophobuh  viboinicttm,  Linn, 
The  plates  cited.  Pluk.  Aim.  t.  299.  fig.  4,  and  Morison,  Hist, 
sect.  8,  t.  9.  fig.  2,  are  both  right. 

Eriophorum  virginicitm,  Linn.,  is  (altogether)  Gk)0D. 

Ebiophobum  ATiPiNTTM,  Sp,  PI,  ed.  1,  p.  53,  n.  4. 

One  sheet,  marked  *'  4.  alpinum  *'  in  LinnsBus's  hand,  is 

EBiopnoBUM  ALPnnTM,  Linn, 
The  plate  cited,  Scheuchz.  Agrost.  t.  7.  ^g.  4,  may  be  right, 
but  avails  nothing. 

Eriophorum  alpinum,  Linn.,  is  (altogether)  Goon. 

[Li  the  discussion  which  followed  the  reading  of  this  paper,  I 
was  convinced  by  Mr.  Carruth^rs  and  Mr.  Day  don  Jackson  that 
the  common  plan  of  citing  "Schcbntts,  Linn.  jt>arfm  (or  emend,)  " 
must  be  retained;  though  the  meaning  cannot  l^e  understood 
without  the  addition  **  Benth.  Fl.  Austral,  vii.  p.  352."  Also, 
Mr.  Carruthers  has  since  showed  me  the  plant  in  the  British 
Museum  whence  Sloane,  Jamaica,  t.  74.  fig.  1,  is  taken ;  this 
plant  is  Cyperus  ferax,  L.  C.  Rich,  (a  species  which,  I  fear,  we 
are  bound  to  call  Mariscus  Pohlianus,  Nees,  if  we  place  it  in  the 
genus  Mariscus).  Sloane's  plate  is  so  badly  engraved  (from  the 
drawing  prepared  for  it)  that  I  am  not  at  all  surprised  that  I  was 
confident  that  it  was  not  taken  from  Mariscus  Pohlianus, — 
C.  B.  C,  17th  Sept.,  1894.] 
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On  the  Cause  of  the  Fall  of  the  Corolla  in   Verbascufn.    By 
Signer  17.  Mabtelli.    (Communicated  by  the  President.) 

[Bead  7th  December,  1893.] 

It  is  generally  known  that  if  a  plant  of  Verhascum  (it  is  pre- 
sumably the  same  with  every  species)  be  struck  smartly,  the 
corollas  already  expanded  wiU,  after  a  minute  or  two,  fall  like  a 
shower  of  leaves.  This  curious  phenomenon,  though  well  known, 
does  not  seem  to  have  attracted  the  notice  of  the  older  botanists ; 
and  I  do  not  know  of  any  old  author  who  mentions  this  subject. 
Even  80  accurate  an  investigator  as  P.  A.  Micheli  has  made 
no  mention  of  it,  either  in  his  published  work  or  manuscripts  *. 
Sir  J.  E.  Smith  seems  to  have  been  the  first  to  write  about  it, 
in  his  *  English  Flora '  (1824),  vol.  i.  p.  311,  where,  after  having 
described  Verhascum  pulverulentum,  Vill.,  he  says:— "If  the 
stem  of  K  pulverulentum  be  smartly  struck  three  or  four  times 
with  a  stick,  all  the  flowers  then  open  will,  in  a  few  minutes, 
throw  off  their  corolla,  the  calyx  closing  round  the  germen, 
so  that  after  eight  or  ten  minutes  none  will  remain  on  the 
plant."  Charles  Darwin,  in  his  classical  work,  'Forms  of 
Flowers  *  (p.  78),  refers  to  the  phenomenon  in  the  following 
terms : — *^  It  is  known  that  many  species  of  Ferhaseum,  when  the 
stem  is  jarred  or  struck  by  a  stick,  cast  off  their  flowers.  This 
occurs  with  F.  ThapsuSf  as  I  have  repeatedly  observed.  The 
corolla  first  separates  from  its  attachment,  and  then  the  sepals 
spontaneously  bend  inwards  so  as  to  clasp  the  ovarium,  pushing 
off  the  corolla  by  their  movement  in  the  course  of  two  or  three 
minutes.  Nothing  of  this  kind  takes  place  with  young,  barely 
expanded  flowers.  With  Verhoieum  Lyohnitia  and,  as  I  believe, 
F.  phcBfiiceum,  the  corolla  is  not  cast  off,  however  often  and 
severely  the  stem  may  be  struck." 

My  observations  do  not  precisely  correspond  with  those  of 
Mr.  Darwin.  I  have  cultivated,  and  sought  out  wild  in  the 
country,  many  plants  of  Verhascum  Lyehnitis,  on  which  I  have 
continuously  made  experiments,  and  have  always  noticed  that  if 
you  strike  the  stem,  the  corollas  fall  off  as  in  Verhascum  Thapsus 
and  many  other  species.  I  asked  several  friends  to  make  this 
experiment  at  diflcerent  seasons  of  the  year,  and  their  experience 
has  confirmed  my  opinion. 

*  Theee  lie  ttill  tmpablished  in  the  Florentine  Botanical  Museum. 
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Besides  the  above  meagre  informationy  I  may  mention  that 
M.  Mauiy*  attributes  the  falling  of  the  corollas  to  traumatie 
action,  and  considers  it  one  of  the  means  (only  secocdarj,  in  my 
opinion)  for  assisting  fertilization. 

Observations  on  this  subject,  therefore,  are  by  no  means 
numerous;  and  Darwin's  statement  is  the  only  one  wbicb 
illustrates  the  phenomenon.  For  this  reason  I  have  thought 
that  it  would  be  of  interest  to  publish  the  observations  which 
I  have  made  during  the  last  two  summers  in  order  to  satisfy 
myself  as  to  the  cause  of  the  fall  of  the  corollas  in  these  plants. 

The  phenomenon,  without  doubt,  is  to  be  ascribed  to  irri- 
tability, which  is  transmitted  by  the  vascular  bundles  in  an 
ascending  line  till  it  reaches  the  flower.  In  fact,  if  we  gently 
strike  one  of  the  branches  in  the  middle  part,  only  tbe  flowers 
will  fall  which  grow  above  the  place  whicb  has  received  the  blow. 
Sir  J.  E.  Smitb  and  Darwin  noted  that  the  perfectly  open 
corollas  fall  a  few  minutes  after  the  shock  given  to  the  plant ; 
and  if  this  really  happens,  we  must  add  that  (at  least  in  Ver- 
hascum  Lf/ehnitis,  Blattaria,  Jloccosum,  sinuatum,  garganieum^ 
phJamoideSf  crasaifoUum^  and  in  several  of  their  forms  and 
varieties),  if  the  experiment  be  made  in  the  early  morning — say 
between  5  A.ir.  and  8  a.m. — the  corollas  only  just  opened  (that  is 
to  say,  when  the  sun  rises)  remain  on  the  plant  apparently 
insensible ;  but  if  the  experiment  be  repeated  in  the  afternoon, 
or  on  the  following  morning,  not  one  of  those  corollas  will 
remain  on  the  plant.  It  is  therefore,  I  think,  to  be  inferred 
that  some  time  is  necessary  after  the  expansion  of  the  flowers 
before  the  tissues  of  the  corollas  are  in  a  favourable  condition  to 
permit  the  corollas  falling  off  in  this  manner. 

I.  Cfthe  Tissues  of  the  Corolla. 

We  will  first  examine  Verbascum  BlaUaria^  a  common  plant 
which  grows  in  open  grassy  places,  selecting  a  fully  expanded 
flower  which  has  already  been  open  for  some  hours;  and  to 
prevent  the  corolla  detaching  itself  from  its  calyx,  we  imbed 
it  in  glycerinoHsoap  ;  we  then  cut  a  microscopical  section 
of  the  part  of  the  corolla  which  connects  it  to  the  thalamus. 

*  Maury,  "  ObserratioDs  sur  la PoUiniflatioa et  F^oondation  des  Ferbasoum,* 
Soil.  Soc  Bot.  France,  1885,  p.  53  . 
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The  tissues  of  the  corolla  are  formed,  in  the  lower  part,  of  ovate 
or  oblong,  large,  rather  irrejrularly  shaped  cells,  which  contaiu  a 
few  small  grains  of  starch  (fig.  1,  a).     The  cells  gradually  become 

Fig.l. 


narrower  and  longer,  and  the  presence  of  the  starch  augments  in 
the  cells  of  the  short  tube  of  the  corolla.  The  thalamus  is  also 
composed  of  large  round  cells,  though  they  are  different  in  shape 
from  those  of  the  corolla  (fig.  l,f).  But  where  the  corolla  is 
inserted  in  the  thalamus  it  is  easy  to  observe  a  zone  of  a  few  rows 
of  opaque,  slightly  yellow-coloured,  and  minutely  gran  ular  cells 
(fig.  1,  b).  These  rows  of  cells  constitute  a  stratum  which  dis- 
tinctly divides  the  tissue  of  the  thalamus  from  the  overlying  one 
of  the  corolla.  This  stratum  forms  the  separating  zone,  by  the 
aid  of  which  the  coroUa  easily  detacher  itself  from  the  thalamus. 
Also  in  the  leaves  an  identical  structure  is  found,  which  in  like 
manner  brings  about  their  fall  *. 

In  the  fully  expanded  flower  the  tissue  of  the  corolla  and  of 
the  thalamus  which  is  nearest  to  the  separating  zone,  when  treated 
with  chloriodide  of  zinc,  turns  blue,  while  the  separating  zone 
assumes  a  more  or  less  yellow  tint,  scarcely  visible  towards  the 

*  Mohl,  H.y  "Ueber  die  anatomischen  Veranderungen  des  Blattgelenkes, 
weldie  das  Abfallen  der  Blatter  herbeifuhren,"  Botanisohe  Zeitung,  xviii.  pp.  1-9 
(1860).  Van  Tieghem  et  L.  Guignard,  "  Observations  sur  le  Mdcaninme  de  la 
Chute  des  Feuilles/'  Bull.  Soo.  Bot.  Franoe,  1882;  p.  312. 
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centre.  If  we  make  use  of  iodine,  the  separating  zone  assumes 
a  dark  yellow  colour.  With  fuchsin  or  iodine-green,  even  after 
manj  washings  this  tissue  retains  a  beautiful  red  or  green 
tint.  On  the  other  hand,  if  a  section  of  a  flower  is  treated 
with  chloriodide  of  zinc,  the  tissue  of  the  corolla  assumes  a 
rather  deep  blue  colour,  the  separating  zone  a  light  yellow 
tending  to  a  green  tint,  and  the  underlying  tissue  of  the  thalamus 
remains  uncoloured. 

The  severance  of  the  corolla  from  the  thalamus  occurs  between 
the  last  row  of  cells  of  the  separating  zone  and  those  of  the 
corolla  (6g.  1,  h).  Therefore  the  stratum  of  small  cells,  of  whicli 
we  have  already  spoken,  remains  adherent  to  the  thalamus,  as  will 
be  easily  seen  by  dividing  the  two  parts — that  is,  the  corolla 
from  the  calyx — or  by  examining  the  thalamus  just  when  the 
corolla  has  fallen  off ;  the  adherent  tissue,  which  formed  a  part 
of  the  separating  zone,  dwindles  and  gradually  disappears  almost 
entirely. 

We  will  now  refer  to  its  antecedent  condition,  and  take  into 
consideration  a  flower  still  in  the  bud.  The  separating  zone  at 
this  epoch  is  already  visible,  and  the  tissue  appears  opaque  and 
of  a  yellowish  colour :  the  chemical  reactions  obtained  have 
already  been  noticed  above.  As  to  size,  the  cells  of  the  separating 
zones  are  very  little  different  from  those  of  the  corolla  and 
of  the  thalamus,  though  smaller,  but  they  have  a  pentagonal 
shape.  Little  by  little,  as  the  flower  develops,  the  tissue  of  the 
separating  zone  assumes  more  of  its  character,  the  cells  subdivide, 
their  shape  is  modified,  becoming  gradually  rounder  in  form. 
This  variation  of  shape  is,  I  consider,  very  important  in  the 
phenomenon  of  the  fall  of  the  corolla  which  we  are  considering, 
because,  owing  to  this  change,  the  corolla  acquires  less  power  of 
cohesion  to  the  thalamus,  a^  I  will  hereafter  explain. 

4 

II.  On  the  Fall  of  the  Corolla. 

The  power  of  resistance  possessed  by  the  flower  when  only  in 
the  bud-stage,  or  but  just  expanded,  is,  in  my  opinion,  explained 
by  the  cohesion  of  the  cells  of  the  tissue  of  the  separating  zone. 
In  the  flower  still  in  bud  these  cells  are  pentagonal,  and  for  this 
reason  they  form  a  united  and  compact  tissue,  which  offers  more 
resistance ;  on  the  other  hand,  in  the  flower  which  has  been  open 
some  time  the  cells  become  smaller  and  rounder,  in  consequence 
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of  Bucoessiye  chaDges,  for  which  reason  the  continuity  and  the 
resistance  of  this  tissue  diminishes. 

Thus,  under  these  circumstances,  even  a  very  little  efiEort 
will  occasion  the  separation  of  the  cells.  So  that,  in  conse- 
quence of  the  irritating  action  caused  by  a  stroke  given  to  the 
plant,  the  sepals  at  once  rise  up,  becoming  connivent,  and  by 
this  movement  they  press  against  the  corolla,  which,  by  the 
decreased  cohesion  of  the  cells  of  the  separating  zone,  easily 
separates  and  is  thrown  off.  But,  to  explain  this  phenomenon 
more  clearly,  let  us  divide  it  into  two  periods,  and  consider 
the  sepals  as  consisting  of  two  parts — the  base  and  the  lamina. 
In  the  first  period  it  is  the  base  of  the  sepal  which  acts, 
and  closes  against  the  corolla  in  such  a  way  that  it  compresses 
the  base  of  the  corolla,  and  obliges  it  to  slide  forward,  and 
thereby  separates  it  from  the  thalamus.  By  paying  dose 
attention  to  this  period,  we  perceive  in  the  corolla  at  first 
a  slow  forward  movement,  which  probably  corresponds  to  the 
separation  of  the  cells  of  the  separating  zone,  and  in  the  second 
place  a  slighter,  but  at  the  same  time  abrupt  movement  of  the 
corolla,  which  certainly  happens  when  the  vascular  bundles  break. 
During  the  second  period  the  lamina  of  t^e  sepal  rises,  with  a 
more  or  less  rapid  movement,  and,  leaning  against  the  corolla  and 
compressing  it,  pushes  it  continually  forward  until,  owing  to  its 
weight,  it  gradually  falls  ofiE.  Then  the  sepals  continue  the  con- 
verging movement  till  they  completely  enclose  the  ovary  *. 

In  the  same  way,  the  base  of  the  small  tube  of  the  corolla 
seems  to  me  to  have  a  structure  which  facilitates  the  expulsive 
action  of  the  calyx.  This  is  the  way  that  Verbascum  Blattaria 
is  formed : — In  the  lower  and  external  part  of  the  tube  of  the 
corolla  we  notice  an  unexpected  swelling,  with  a  pentagonal 
outline,  almost  as  if  it  were  a  proti*uding  ring  {j^g.  2,  a).  From 
the  external  border  of  this  ring  to  the  circular  orifice  of  the 
corolla,  the  very  short  part  of  the  tube  (fig.  2,  li)  is  very  smooth, 

*  In  Bome  species,  as  for  instance  in  Verhaacum  flocco9um  and  Verbascum 
Hnuatwm,  when  the  corolla  has  fallen,  the  sepals  become  at  once  conuiTent 
with  a  rapid  moTement.  In  other  species,  as  for  instance  in  Verbascum  Blat- 
taria, this  morement  is  slower,  and  some  time  is  necessary  before  the  sepals 
assume  their  final  decisiTe  position — that  is  to  say,  perfectly  connivent.  I  haTC 
also  seyered  the  sepals,  so  as  to  ascertain  their  expolgive  action ;  but  I  cannot 
add  anything  to  what  I  haye  already  said,  unless  it  be  that  they  haye  confirmed 
me  still  more  in  the  opinions  expressed. 
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and  appears  as  if  Tarnislied.  Owing  to  the  above-mentioned 
phenomenon  of  irritabilitj  produced  by  a  stroke  given  to  the 
plant,  the  bane  of  the  sepals,  contracting  itself  as  we  have 
already  stated,  presses  against   the  annular   projection;   and, 

Kg.  2 


owing  to  its  inclined  position,  the  corolla  is  pushed  forward  and 
forced  from  the  thalamus.  In  Verbascum  sinuatum,  as  in  some 
other  species,  the  annular  projection  does  not  exist,  but  instead, 
towards  the  base,  the  tube  of  the  corolla  is  rather  swollen  (fig.  3,  c), 
and  thence  to  as  far  as  the  orifice  it  ends  in  an  inclined  plane. 

Kg.  3. 


Besides  this  special  structure  of  the  base  of  the  corolla,  we 
must  not  leave  unnoticed  another  kind  of  structure  which  is 
very  important — ^namely,  glabrescence  or  smoothness  (almost 
amounting  to  polish) — which  the  lower  and  external  part  of 
the  base  of  the  corolla,  covered  by  the  sepals,  presents  to  us. 
All  tbis  greatly  facilitates  the  sliding  of  the  sepals  on  the  sides 
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of  the  corolla,  which  is  generally  coyered  with  hairs,  often 
plentiful  and  sometimes  stellate. 

Having  set  forth  theso  facts,  it  is  easy  to  see  that  my  obser- 
yations  and  conclusions  do  not  entirely  agree  with  those  expressed 
by  Darwin  *.  He  is  of  opinion  that  the  corolla  first  separates 
itself  from  the  thalamus,  and  that  afterwards  the  sepals  push  it 
off.  Tbis  opinion  would  admit  of  a  spontaneous  action  of  the 
corolla  in  detaching  itself  from  the  thalamus;  while  I  believe 
that  the  fall  of  this  organ  is  subject  to  the  effort  exercised  by 
the  sepals,  and  especially  by  the  basal  part  of  them.  The 
separating  zone,  which  is  not  mentioned  by  Darwin,  has  not, 
I  believe,  at  this  moment  and  in  this  case,  any  other  action  than 
that  of  diminishing  the  resistance  of  the  tissue.  It  may,  however, 
have  another  function,  namely,  that  of  assisting  the  normal 
detachment  of  the  corolla  from  the  thalamus. 

I  would  further  add  that,  in  order  that  the  irritability  of  the 
sepals  should  produce  its  effect  on  the  corolla,  it  is  necessary  that 
the  tissues  of  the  flowers  should  be  in  a  state  of  turgescence.  In 
fact,  if  we  place  some  cut  branches  of  Verhascum  in  water,  during 
the  lirst  and  second  day  we  may  notice  that  its  flowers  are  always 
sensitive  to  shocks,  but  that,  little  by  little,  this  sensitiyeness 
diminishes,  and  the  new  flowers  do  not  suffer  from  any  blow 
aimed  at  the  branch. 

In  conclusion  I  may  state  that  I  should  liked  to  have  ex- 
amined more  species  of  Verbascuniy  so  as  to  ascertain  whether  the 
pb.enomenou  is  common  to  all  the  species,  as  I  believe  to  be  the 
case,  but  have  not  had  opportunities  of  so  doing.  The  species 
on  which  I  have  experimented  are: — Verbascum  Blattaria^ 
Gedretiy  crassifolium^  floecosum^  garganicum,  I/ychnitis^  longi" 
folium^  macrummy  montanum,  nigrum,  niveuniy  orientale,  phoBtiP' 
ceum,  pJilotnoideSy  pulverulentum,  sinuatum,  Thapsus^  thapsiforme, 
virgatum,  and  many  of  their  forms  and  varieties.  In  all  these  I 
haye  noticed  the  same  phenomenon.  If  even  other  species 
do  not  obey  this  law,  the  anatomical  study  of  these  would  certainly 
be  interesting,  and  might  serve  as  a  guide  and  a  comparison  for 
later  and  more  decisiye  results. 

*  Darwin,  *  FormB  of  Flowers/  p.  78. 
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On  the  Habits  of  Lemna  minar,  L.  gihha,  and  L,  polyrr'kixa.  By 
H.  B.  GuppT,  M.B.  (Communicated  bj  W.  Botting 
Hemslet,  P.E-S.,  A.L.S.) 

[Bead  3rd  Maj,  1894.] 

AvTEB  three} ears'  systematic  obserrations  of  these  plants*,  I 
find  that  in  this  branch  of  the  subject  my  notes  add  but  little  to 
what  Hegelmaier  recorded  about  a  quarter  of  a  century  ago  in 
bis  general  work  on  the  Lemnacew.  Though  tbat  work  is  con- 
cerned chiefly  with  their  structural  characters,  it  cannot  easily 
be  supplemented  now  without  a  great  amount  of  observation  and 
experiment  based  on  new  lines  of  research. 

These  plants  at  first  sight  seem  well  fitted  for  an  inquiry  into 
their  adaptation  to  the  conditions  of  their  existence  ;  and 
Professor  Miall,  in  an  interesting  lecture  at  the  Boyal  Insti- 
tution in  March,  1892,  treated  of  some  of  their  relations  to  the 
physical  characters  of  water.  Eminently  suited  as  the  duck- 
weeds are  for  aquatic  life,  it  is  a  little  perpleidng  that  they  will 
thrive  just  as  well  on  wet  mud. 

For  twenty  months  I  have  cultivated  Lemna  minor  on  wet 
mud,  where  it  throve  and  budded  all  the  seasons  of  the  year.  To 
give  an  instance,  two  plants  set  apart  in  October  had  increased 
to  twenty  by  April,  and  to  fifty  by  the  next  October.  Nor  has 
this  long  exposure  to  different  habits  of  life  produced  any  per- 
manent change  in  the  characters  of  the  plants  so  far  as  their 
external  appearance  is  concerned.  After  a  culture  of  twenty 
months  on  the  mud  the  plants  still  float  on  water  and  retain 
their  root-caps,  even  in  cases  where  the  roots  have  penetrated  a 
line  or  two  into  the  soft  mud.  The  winter  fronds  of  Lemna 
polyrrhiza^  also,  when  placed  on  wet  mud  in  the  spring,  bud 
freely,  and  in  the  course  of  a  few  weeks  produce  the  summer  form 
of  the  plant.  Duckweed  stranded  on  the  mud  during  the  drought 
of  the  summer  of  1893  remained  alive  most  of  the  season 
wherever  the  earth  around  the  ditch  or  pond  remained  moist. 
Lemna  minor  is  to  be  observed  flourishing  on  the  wet  soil  and  oozy 
ground  in  the  vicinity  of  springs  some  feet  above  the  level  of  the 
pool  beneath;    and  here  it  can  safely  withstand  the  longest 

*  In  the  Soaih-east  of  England,  in  Epping  Forest  and  around  Kingston,  and 
in  the  riTera  Thames  and  Lea. 
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drought.  It  is  conceivable  that  during  changes  of  climate  the 
Lemn»  might  long  find  a  refuge  in  the  yicinitj  of  perennial 
springs. 

Coming  to  the  individual  species,  I  will  first  refer  to  Lemna 
gibha.  The  plants  with  gibbous  fronds  as  a  rule  die  long  before 
the  winter,  and  new  plants  similar  in  form  appear  in  April  or 
May.  Now  and  then,  however,  in  mid-winter,  a  few  healthy 
gibbous  plants  are  to  be  found  in  ditches,  ponds,  and  rivers, 
which  bud  freely  ia  the  spring.  A  number  of  plants,  kept 
through  the  winter  of  1892-93  in  a  room  without  artificial  heat, 
retained  their  buoyancy  and  gibbous  form,  and  were  quite  healthy 
when  they  budded  in  the  spring.  The  temperature  of  the  water 
was  for  some  weeks  under  ¥f  Ealir.,  and  for  ten  consecutive 
days  it  was  under  36^,  the  plants  being  inclosed  in  ice  for  a  day 
or  two.  Evidently,  therefore,  low  temperature  is  not  of  itself 
injurious  to  the  gibbous  plants ;  and  since,  as  shown  below,  they 
die  in  numbers  in  the  tepid  water  of  August  after  flowering  in 
July,  their  death  before  winter  is  due  to  the  exhaustion  of  their 
vitality  and  not  to  the  fall  of  temperature. 

Assuming  that  this  plant  is  sometimes  able  and  at  other 
times  unable  to  float  through  the  winter  in  the  gibbous  form,  it 
becomes  a  question,  when  the  plants  disappear  in  the  autumn, 
whether  the  new  plants  in  the  spring  are  produced  from  seed,  or 
whether,  us  in  the  case  of  Lemna  polyrrhizay  there  is  a  special 
winter  form.  Hegelmaier  inclined  to  the  latter  view  in  the  text 
of  his  work  (page  61),  and  although  the  winter  form  of  the 
plant  had,  in  a  sense,  escaped  his  observation,  in  his  supplement 
be  welcomed  the  dii»covery  of  Dr.  van  Horen  in  this  respect. 
The  following  notes  bear  on  this  matter  : — 

In  the  first  week  of  July,  1893, 1  found  in  the  almost  stagnant 
water  of  a  ditch,  connecting  the  Diana  Pond  with  the  other 
large  ponds  in  Bushey  Park,  a  truly  enormous  quantity  of  Lemna 
gihba<i  abundantly  in  flower,  and  mixed  with  a  large  amount  of 
separate  thin  flat  fronds,  just  like  those  of  Lemna  minor^  and 
also  in  flower.  Mingled  with  them  were  a  great  number  of  the 
plants  of  Lemna  polyrrhiza^  not  in  flower,  but  producing  the 
winter  fronds  to  an  extent  I  have  never  seen  before  or  since. 
Beneath  the  floating  mass  of  duckweed,  which  was  two  or  three 
inches  thick,  flourished  Lemna  trisulca,  but  not  in  flower.  The 
temperature  of  the  surface  of  the  ditch  in  the  afternoon  of 
July  7th  was  87^  Fahr.,  and  at  the  bottom,  eight  inches  down. 
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it  was  82°.  From  the  run  of  my  series  of  freshwater  tempe- 
ratures, then  in  progress,  it  is  to  be  inferred  that  during  the  few 
weeks  preceding  the  flowering,  the  surface  must  have  been 
frequently  heated  to  80^  in  the  daytime,  the  nocturnal  fall  of 
temperature  being  about  half  that  of  the  air.  Such  were  the 
thermal  conditions  under  which  Lemna  gibha  flowered. 

Under  a  lens  the  gibbous  plants  had  the  appearance  of  pro- 
ducing female  flowers,  and  the  separate  thin  flat  fronds  male 
flowers,  which  was  due  to  the  circumstance  of  the  pistil  alone 
protruding  in  the  one  case,  and  of  the  stamens,  usually  two  in 
number,  alone  showing  in  the  other,  although  in  both  instances 
the  flowers  were  hermaphrodite.  After  several  visits  to  the 
ditch,  only  one  or  two  rare  exceptions  to  this  rule  were  found, 
namely,  where  the  gibbous  plants  had  evolved  stamens.  It 
seemed,  therefore,  as  if  the  flowers  were  functionally  unisexual. 
However,  no  plants  in  the  fruiting-stage  came  subsequently  to 
my  notice.  Under  observation  at  home,  the  flat  fronds  were 
produced  by  budding  by  the  gibbous  plants,  the  process  being 
rapid,  and  their  stamens  visible  through  their  substance  before 
they  floated  away. 

The  flowering  period  covered  the  greater  part  of  July. 
During  August  the  gibbous  plants  produced  abundantly  thin 
and  flat  fronds,  which  were  now  flowerless  and  of  a  dark  green 
hue.  These  new  fronds  presented  a  great  contrast  in  colour  to 
that  of  the  mother  plants,  had  in  each  case  a  single  root,  and 
showed  the  three  distinct  nerve^i  which,  according  to  Hegelmaier, 
characterize  the  flatter  forms  of  Lemna  gihha.  Such  proved  to 
be  the  winter  plants,  and,  as  in  the  case  of  Lemna  poh/rrhizay 
they  were  extensively  produced  in  summer.  Their  appearance 
in  August  was  accompanied  by  the  death  of  a  large  number  of 
the  gibbous  mother  plants,  both  in  the  ditch  and  in  my  vessels 
at  home,  a  result  which  certainly  could  not  have  been  the  effect 
of  low  temperature.  The  remainder  of  the  gibbous  plants  pro- 
ceeded actively  with  the  development  of  winter  fronds  during 
September  and  October,  and  it  was  not  until  early  in  November 
that  the  characteristic  forms  of  the  plant  had  disappeared.  At 
this  time  their  dark  green  flat  offspring  were  budding  freely, 
both  in  the  ditch  and  at  home,  some  at  the  surface  and  some  at 
the  bottom ;  but  those  afloat  could  always  be  sunk  by  a  touch ; 
and,  in  fact,  it  was  not  until  March  that  the  winter  plants  could 
float  independently,  though  many  of  them  remained  at  the 
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surface  owing  to  their  power  of  repelling  water  after  being 
floated  up  by  bubbles.  As  the  winter  advanced,  the  fronds  lost 
their  dark  hue  and  the  distinctness  of  their  nerves ;  and  after  the 
beginning  of  the  year  the  plants  could  not,  in  general  form 
and  appearance,  be  distinguished  from  those  of  Lemna  minor. 
Budding,  which  had  been  suspended  during  the  winter,  began 
briskly  early  in  February,  similar  fronds  being  produced;  but 
up  to  the  fourth  week  of  April  they  exhibited  only  a  slight 
sponginess  in  appearance,  and  would  have  been  taken  for 
vigorous  forms  of  Lemna  minor.  Up  to  the  time  of  writing,  it 
was  evident  from  the  temperature  observations  made  at  the 
ditch  and  in  my  vessels,  that  for  the  development  of  the  gibbous 
character  the  winter  plants  require,  for  a  week  or  more,  an 
average  daily  maximum  temperature  at  the  surface  of  the  water 
of  not  much,  if  at  all,  under  70^  Fahr. 

It  would  seem  from  the  above  that  the  form  in  which  Lemna 
gihha  passes  the  winter  in  this  climate  depends  a  good  deal  on 
the  thermal  conditions  of  the  locality  it  frequents  in  summer. 
"Where  the  water  is  cool  and  there  is  little  or  no  surface-heating, 
as  in  a  spring-fed  brook  or  in  a  river,  the  gibbous  plants  would 
never  flower  and  probably  also  would  not  develop  special  winter 
plants,  but  would  float  unimpaired  through  the  winter.  In  the 
warm  and  stagnant  water  of  a  shallow  ditch  the  plants  would 
most  often  flower ;  but  the  flowering  process,  by  exhausting 
their  vitality,  would  result  in  the  intervention  of  a  peculiar 
winter  form.  That  the  intervention  of  a  special  winter  form 
depends  indirectly  on  a  high  summer  temperature  seems  a  little 
paradoxical ;  but  my  temperature  observations  indicate  that 
there  is  much  to  learn  about  the  habits  of  this  plant. 

Lemna  polyrrhiza^  like  Lemna  gihha^  has  a  winter  form,  but 
the  resemblance  there  ends.  Whilst  with  Lemna  gtbha  the 
winter  fronds,  after  detachment,  bud  in  the  autumn  and  pass  the 
winter  as  complete  plants,  which  attain  in  the  spring  the  peculiar 
gibbous  form,  with  Lemna  polyrrMza  the  winter  frond  remains 
solitary  and  produces,  by  budding,  the  summer  plant  without 
ultimately  becoming  incorporated  with  it.  When  the  winter 
frond  of  Lemna  jpolyrrMza  has  performed  its  o£Bce,  it  becomes 
sickly,  sinks,  and  dies. 

The  description  of  the  solitary,  dark  green,  reniform,  and 
rootless  fronds  that  enable  Lemna  polyrrhiza  to  pass  the  winter 
in  this  climate  without  seeding,  will  be  found  in  Hegelmaier's 
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work.  As  pointed  out  there,  though  destined  for  the  winter, 
they  are  largely  produced  in  summer,  and,  as  before  remarked, 
they  never  came  under  my  notice  growing  in  such  numbers 
&om  the  mother  plant  as  in  the  first  week  of  July  in  the  tepid 
water  of  a  stagnant  ditch  where  Lemna  gibha  was  in  flower. 
This  budding  process  goes  on  until  about  the  end  of  October, 
when  the  summer  plants  all  die.  My  temperature  observations 
during  the  autumns  of  1892  and  1893  on  the  Thames  above 
Kingston  and  on  several  ponds  in  that  neighbourhood,  all  plainly 
indicate  that  when  the  surface  temperature  in  the  day  falls  short 
of  50^  Eahr.  rapid  decay  and  death  of  the  summer  plants  ensue. 

The  winter  fronds  of  Lemna  polyrrhiza,  when  first  detached, 
nearly  always  sink ;  but  occasionally  they  cannot  be  sunk,  such 
fronds  being  rather  thicker  than  the  average.  "Whilst  some  pass 
the  winter  afloat,  others  spend  it  at  the  bottom.  Hegelmaier 
speaks  of  them  as  all  remaining  under  water;  but  they  vary 
much  in  this  respect  with  the  character  of  the  weather  at  the 
time  of  their  growth,  and  with  the  other  conditions  under  which 
they  are  developed.  They  are  to  be  found  constantly  in  winter 
amongst  the  floating  seed-drift  of  the  rivers  Lea  and  Thames, 
and  of  the  ponds  around  Kingston  ;  and  through  the  past  winter 
they  floated  in  great  numbers  on  one  of  the  Home  Park  ponds. 
In  a  fine  calm  autumn  with  plenty  of  sunshine,  the  sunken 
winter  fronds  in  the  shallow  water  are  very  liable  to  be  floated 
up  by  air-bubbles,  and  they  acquire  independent  floating  powers 
at  the  surface.  In  such  weather,  also,  the  mother  plants 
die  slowly,  and  their  winter  offspring  remain  sufficiently  long 
attadied  to  be  able  to  float  of  themselves.  On  the  other  hand, 
in  rainy  and  windy  autumns  the  disturbance  of  the  surface  of 
the  water  brings  about  the  detachment  of  the  winter  fronds 
before  they  can  float,  and  they  all  go  to  the  bottom. 

During  two  winters  I  have  kept  under  observation  both  the 
winter  fronds  that  could  not  be  sunk,  and  those  that  remained  at 
the  bottom.  Various  agencies  assist  in  floating  up  the  sunken 
fronds  in  spring.  When  exposed  in  a  clean  glass  vessel  to 
moderate  sunshine,  they  are  carried  up  by  bubbles  of  their  ovm 
forming,  and,  throwing  off  the  water,  they  emerge  at  the  surface. 
For  the  flrst  few  days  they  can  always  be  sunk  at  a  touch,  but 
after  that  they  float  of  themselves.  Without  the  sun,  these 
fronds  usually  remain  at  the  bottom,  become  sickly,  and  die. 
Those  that  have  remained  under  water  all  the  winter  are  able  to 
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throw  off  the  water  from  the  first,  and  do  not  acquire  this  power 
at  the  surface.  If  there  is  any  impediment  to  rising,  the  sunken 
fronds  begin  to  bud  at  the  bottom,  and  through  the  buoyancy 
thus  obtained  they  sooner  or  later  appear  on  the  top.  Usually, 
however,  the  sunken  winter  frond  is  independent  of  its  own 
efforts  in  floating  up.  The  bubbles,  evolved  in  quantity  through 
the  excitement  of  vegetable  activity  on  the  mud  of  the  pond, 
carry  them  up  in  numbers,  and  once  at  the  surface  their 
power  of  throwing  off  the  water  keeps  them  afloat,  and  in 
calm  dry  weather  they  will,  in  a  few  days,  acquire  independent 
buoyancy. 

The  time  when  the  winter  fronds  of  Lemna  polyrrhiza  begin 
active  budding  is  generally  in  April ;  but  this  is  mainly  deter- 
mined by  the  temperature  of  the  water,  and  though  the  amount 
of  sunshine  received  is  the  same,  the  fronds  in  the  shallows  will 
always  be  more  advanced  in  the  growth  of  the  summer  plants 
than  those  in  the  cooler  and  deeper  water. 

In  considering  the  temperature  at  which  the  winter  fronds 
begin  to  bud  into  the  summer  plants,  it  is  as  well  to  remember 
that  an  estimate  of  the  initial  temperature  of  budding  or  of  ger- 
mination of  a  water  plant,  to  be  of  any  practical  value,  should  be 
brought  into  some  kind  of  relation  with  the  thermal  rSgime  of  a 
ditch,  pond,  or  river  *.  This  subject  can  only  be  touched  upon 
here.  Eivers,  on  account  of  their  lack  of  surface-heating,  their 
small  daily  range  of  only  one  or  two  degrees  (Fahr.),  and  their 
comparatively  uniform  rise  of  temperature  with  the  advance  of 
spring,  afford  very  valuable  opportunities  of  ascertaining  the 
temperature  of  budding  or  germination  of  floating  plants  or  seeds. 
Here  a  single  forenoon  observation  gives  the  day's  mean  tempe- 
rature. With  ponds  we  get  the  disturbing  influence  of  daQy 
range,  not  very  marked  it  is  true;  in  the  centre  of  a  pond 
it  would  be  only  five  or  six  degrees,  but  considerable  at  the 
margin,  where  it  would  amount  to  some  twelve  or  more  degrees. 
A  comparison  of  the  daily  mean  temperatures  of  a  river  and 
a  pond  is,  therefore,  theoretically  open  to  objection ;  but  in 
practice  inconsistent  results  are  not  obtained. 

From  my  Thames  observations  I  estimated  the  initial  tempe- 
rature of  active  budding  in  the  river,  in  the  case  of  the  winter 
fronds  of  Lemna  polyrrhiza^  at  about  65®  Fahr.,  sometimes  more 

*  I  am  dealing  with  this  sabjeot  in  a  series  of  papers,  of  which  the  first 
was  road  before  the  Eoyal  Physical  Society  of  Bdinburj^  in  January. 
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and  sometimes  less,  this  being  the  mean  temperature  of  the  week 
preceding  the  budding.  Imitating  at  home  the  thermal  con- 
ditions of  the  central  parts  of  a  pond  with  a  daily  range  of 
five  or  six  degrees,  my  estimates  of  two  different  years  were  51° 
and  53^.  Observations  in  the  shallow  water  of  a  pond,  where 
the  range  is  more  than  twice  as  large,  gave  me  estimates  of 
between  53°  and  54P  as  the  mean  temperature  of  the  preceding 
week.  It  will  thus  be  seen  that  the  results  obtained  are  much  the 
same  whether  in  the  shallows  or  centre  of  a  pond,  or  in  a  river. 

Since,  however,  it  is  at  the  margins  of  ponds  that  these  winter 
fronds  gather  in  the  spring,  I  will  deal  more  particularly  with 
this  part  of  a  pond,  not  only  as  regards  the  daily  mean  tempe- 
ratures, but  also  with  regard  to  the  run  of  the  daily  maximum 
temperatures.  When,  as  is  usual  at  the  beginning  of  April,  the 
temperature  of  the  water  rises  to  60°  in  the  day,  and  the  daily 
mean  is  53°  or  54°,  the  winter  fronds  commence  to  bud  briskly. 
When  the  daily  maximum  rises  to  65°,  the  summer  plants  are 
half  developed.  When  it  rises  usually  to  70°,  as  happens  in 
May,  the  fully-formed  plants  abound :  this  represents  a  daily 
mean  of  62°  or  63°,  and  it  is  noteworthy  that  it  is  not  until  the 
temperatiure  of  the  river  Thames  reaches  60°  that  the  summer 
plants  are  found  on  its  waters,  the  river  lending  its  testimony  to 
the  evidence  of  the  pond. 

Coming  to  Lemna  minor,  my  notes  contain  nothing  that  in 
any  way  supplements  Hegelmaier's  description  of  their  habits. 
During  three  winters,  both  at  home  and  in  the  ponds,  they  have 
floated  to  the  spring.  In  three  successive  springs  in  my  green- 
house, they  began  to  bud  many  weeks  b'^fore  the  winter  fronds 
of  Lemna  jpolyrrhiza,  in  the  same  vessel,  showed  signs  of  com- 
mencing. At  the  margin  of  a  pond  they  begin  to  bud  actively 
when  the  mean  maximum  temperature  of  the  water  for  a  week 
reaches  45°,  which  represents  a  mean  temperature  of  about  40° 
for  that  period. 

The  seeds  came  under  my  notice  in  Pebruary  1891  and  1894, 
floating  amongst  the  seed-drift  of  ditches,  ponds,  and  rivers,  sub- 
sequently germinating  at  the  surface^  and  producing  the  typical 
plant.  On  February  2nd  of  this  year  there  were  a  few  seeds 
germinating  in  a  pond  where  I  was  recording  the  temperature, 
an  observation  which  enables  me  to  say  that  the  thermal  con- 
ditions requisite  for  germination  are  the  same  as  above  given  for 
the  budding  of  the  fronds  in  early  spring.  The  budding  and 
germination  were  going  on  side  by  side  in  the  same  pond. 
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EitimateM  of  Pond  and  Ditch  Temperature  Jbr  the  week  preceding 
Germination^  etc.  (Fahr.  scale). 


Obs. 

Speoies. 

Date. 

Mean  Temp. 

Average  Max. 
Temp. 

Germination. 

L,  minor*. 

Early  in  Febr. 

40<> 

46° 

Bndding  in 
■prlng. 

L.  minor. 

Early  in  Febr. 

40° 

45° 

»» 

Z.  gihha. 

Febr. 

45-46° 

51° 

i» 

L,  polyrrhiza. 

Early  in  April. 

52-^° 

60° 

Pull     deyelop- 
ment    of   the 

L.gibba, 

L,  polyrrhiza. 

May. 
May. 

61-62° 
62-63° 

69-70° 
70° 

Flowering. 

L.  minor. 

June. 

65° 

72-73« 

t> 

L.gibba. 

July. 

73° 

80° 

Death    of    the 
summer  plant 

L,  polyrrhiza. 

End  of  October  or 
early  in  Nov. 

Under  60° 

*  In  a  previous  spring  the  seeds  of  Lemna  minor  germinated  at  the  latter 
part  of  February,  but  no  temperatures  were  recorded.  Mr.  W.  Wilson 
(Hooker*8  Botan.  Misoell.  vol.  i.  p.  145)  regards  April  as  the  usual  time  for 
the  germination  of  the  seeds  of  Lemna  gihha^  but  he  experimented  on  some 
which  had  been  kept  dry  throughout  the  winter. 

Note,  Sept.  12thf  1894. — I  have  since  learned  that  Micheli 
described  the  flowering  o^  Lemna  gihha  in  language  similar  to  my 
own  (Joum,  de  Phys.  tome  82,  p.  107).  This  plant  has  behaved 
very  differently  during  the  cool  and  unsettled  weather  of  the 
past  summer.  The  gibbous  fronds  did  not  appear  until  early  in 
July,  and  very  few  flowered,  showing  only  the  pistil,  as  before. 
No  winter  flat  fronds  have  been  developed.  A  recent  experi- 
ment has  proved  that  Lemna  polyrrhiza  is  able  to  go  through  all 
its  stages  of  growth  on  wet  mud.  Winter  fronds  placed*  on  wet 
mud  in  March  gave  rise  to  the  characteristic  summer  plants, 
which  in  their  turn  are  now  producing  the  winter  fronds. — 
H.  B.  G. 
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Hepaticjb  Elliottianjb,  insuliB  Antillanis  S**  Vincentii  et 
Dominica  a  clar.  W.  E.  Elliott,  aonis  1891-92,  Itctae, 
EiCABDO  Spbttce  detertninatse. 

[Bead  2l8t  December,  1893.] 
(Plates  XX.-XXX.) 

The  new  species  in  the  following  list  of  the  Hepaties  collected 
bj  Mr.  W.  B.  Elliott  in  the  British  West  Indies  duriog  the 
years  1891  and  1892,  on  behalf  of  the  Joint  Committee  of  the 
Hoyal  Society  and  the  British  Association  for  the  Exploration 
of  the  Natural  History  of  the  West  Indies,  seem  not  to  have 
been  described  before.  Id  some  of  the  finest  and  most  con- 
spicuous species  of  his  gathering  he  had  been  anticipated  by 
Eggers,  Wallis,  and  others,  who  had  previously  found  them  in 
other  isles  of  the  Antilles,  or  on  the  mainland  of  S.  America,  in 
Venezuela  uid  New  G-ranada.  Good  descriptions  of  them  have 
been  given  by  Herr  Stephani  in  the  pages  of  *  Hedwigia '  for 
the  years  1838  and  1892.  Those  here  described  are  mostly 
minute  species  and  include  no  noyel  types,  but  are  some  of 
them  interesting  as  adding  new  forms  to  groups  of  which  only  a 
few  species  were  previously  known. 

Since  the  publication  of  Swartz's  '  Flora  lndi»  Occidentalis,' 
vol.  iii.  (1806),  where  several  West-Indian  hepaties  were 
described  for  the  first  time,  and  often  very  incompletely,  with 
some  confusion  of  allied  forms  under  the  same  name,  there  has 
been  no  attempt  at  a  complete  hepatic  flora  of  the  whole  group. 
The  only  island  which  has  been  systematically  explored  for 
hepaties  is  Porto  Bico,  where  the  Kunstgartner  C.  Schwanecke 
gathered  them  during  three  years  (1847-50) ;  and  his  specimens, 
comprising  68  species,  were  published  by  Hampe  and  Gottsche  ia 
*  Linnaaa '  for  1853  (pp.  333-357).  Nearly  40  years  later  (1885-7) 
Sintenis  added  largely  to  this  total,  and  Stephani's  enumeration 
of  the  entire  hepatic  flora  amounts  to  111  species  ('  Hedwigia,* 
1888,  pp.  276-302).  In  1845  Montague  described  the  few 
Cuban  hepaties  known  to  him  in  Bamon  de  la  Sagra's  '  Historia 
fisica .  .  . .  de  la  Isla  de  Cuba,'  vol.  ix.  1845,  and  was  able  to 
give  for  the  first  time  a  figure  of  the  perfect  plant  of  the  curious 
Cyathodiwn  cavemarum.  I  also  gathered  this  plant,  but  sterile , 
in  a  cave  at  the  foot  of  the  volcano  Tunguragua  in  Ecuador  , 
but  inadvertently  omitted  it  from  my  enumeration,  '*  Hepatic© 
Amazonica  et  Aodinffi,"  in  Trans.  Bot.  Soc.  Edinb.  xv.  (1884). 
[At  this  point  the  MS.  of  Mr.  Spruce's  preface  abruptly  bnds, 
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and  within  two  or  three  days  after  he  wrote  these  last  words  he 
was  taken  from  us.  He  intended  no  doubt  to  cite  the  chief 
papers  that  treat  of  the  Hepatics  of  the  West  Indies ;  and  for 
the  benefit  of  those  who  are  interested  in  the  paper  the  following 
notes  are  added. 

Montagne's  Cuban  list  contained  32  species ;  and  some  years 
later  additions  to  it  were  found  among  the  hepatics  gathered  by 
the  American  traveller  Charles  Wright,  which  were  named  by 
Gottsche  and  distributed  without  numbers  by  Asa  G-ray  after 
the  collector's  death  in  1885.  From  Jamaica  38  species  are 
recorded  in  H.  Boswell's  list  in  the  *  Journal  of  Botany,'  1887, 
p.  49 ;  and  4  more  occur  in  a  paper  by  Lindenberg  and  Hampe 
in  '  LinncBa,*  1851,  pp.  300,  640.  From  San  Domingo  34  species 
gathered  by  Eggers  are  given  by  Stephani  in  '  Hedwigia,'  1888, 
p.  299,  and  in  the  same  paper  6  are  mentioned  as  coming  from 
Dominica,  3  of  which  do  not  occur  in  Mr.  Elliott's  collections. 
The  French  Antilles — Guadeloupe  and  Martinique — which  are 
the  neighbouring  islands  to  Dominica,  have  been  searched  in 
late  years  and,  in  M.  Bescherelle's  recent  list  in  *  Journal  de 
Botanique,'  1893,  pp.  174,  183,  present  a  total  of  148  species ; 
but  they  will  probably  prove  more  fruitful  than  this,  for  their 
united  area — about  1100  ^q.  miles — is  more  than  double  that  of 
Dominica  and  St.  Vincent,  which  is  only  415  sq.  miles  and  yet 
has  produced,  as  will  be  seen  in  the  following  list,  162  species,  of 
which  30  are  new,  and  in  addition  to  which  several  other  species 
are  likely  to  be  found  by  future  collectors.  The  results  which 
have  been  attained  in  other  islands,  such  as  Trinidad,  Barbados, 
and  St.  Kitts,  must  be  sought  in  the  *  Synopsis  Hepaticarum,' 
1844-7,  and  in  the  series  of  monographs  of  genera  which  are 
being  produced  with  such  industry  by  Herr  Stephani. 

Mr.  Spruce's  paper  has  been  recast  so  as  to  bring  the  list  of 
species,  the  descriptions,  and  the  notes  into  one  series.  The 
author  left  a  number  of  short  noted  which  have  been  expanded  ; 
but  a  few  which  were  so  brief  as  to  defy  interpretation  have 
been  omitted.  A  few  extracts  from  his  letters  have  been 
added.  The  drawing  of  the  plates  has  been  supervised,  and  an 
explanation  of  the  figures  prepared.  The  numbers  and  localities 
have  been  carefully  collated  with  Mr.  Elliott's  collections  and 
corrected  where  necessary,  and  two  species  which  Mr.  Spruce 
had  identified  but  omitted  to  put  in  his  list  have  been  included. 
The  references  to  published-  descriptions  have  been  looked  up 
and  inserted.— A.  Gepp.] 
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Subordo  I.  JUNGERMINNIACEJE. 

Tribus  I.  JUBULEM 
Genus  1.  Fbululrta,  Baddi. 
Four  species  have  been  recorded  from  the  French  Antilles ; 
and  of  these  only  one  appears  in  Mr.  Elliott's  collections.  This 
is  F,  airata,  a  not  uncommon  plant  in  the  mountains  of  nearly 
the  whole  of  tropical  America.  In  the  Andes  I  have  seen  it 
growing  in  huge  masses  half-a-yard  long. 

1.  F.  (§  Chonanthelia)  abietina,  TayL  in  Syn.Hep.^.islS. — 
St.  Vincent,  Eichmond  Peak  (215).  Dominica,  Eiver  Douce 
Valley  (704),  Shawford  Estate  (898). 

2.  F.  (§  Meteobiopsis)  atbata,  Nees,  in  Syn.  Hep.  p.  463. — 
Dominica,  Morne  Trois  Pitons  (491),  Morne  Diablotin  (648, 
688).  Var.  —  St.  Vincent, Eichmoud  Peak  (215).  Pendulous 
from  trees. 

3.  F.  (§  Thtopsiella)  spatulifloba,  Spruce,  n.  sp.     (Tab.  XX. 

figs.  1-4.) 

Monoica,  pusilla,  prostrata,  rufo-badia,  caule  poUicari  vage 
sat  ramoso.  Fhlia  f  ragilia,  subplana,  sub  divergent  ia,  iuferiora 
contigua,  ramia  imbricata,  oblique  subsemiovata,  rotundata,  raro 
abrupte  subacuta ;  cellula  praeminutsB,  subpellucid®,  sequaliter 
incrassatsB,  trigonis  yiz  uUis ;  lobulus  folio  triplo  fere  brevier, 
cauli  parallelus  et  subcontiguus,  breviter  cooico-cylindricus, 
obtusus.  Foliola  foliis  plus  duplo  breviora,  pallida,  tenera, 
appressa,  oblonga,  plana,  ultra  ^  fissa,  segmentis  obtusis.  Flores 
$  in  caule  et  ramis  terminales ;  hractea  foliis  dimidio  longiore^, 
profunde  complicato-bilob»,  lobo  antico  oblique  oblongo-rotun- 
dato,  postico  subminore  et  angustiore,  lanceolate;  bracteola 
magna,  cuneato-obovata,  ad  |  biloba,  complicato-carinata,  lob  is 
lanceolatis  conniveutibus  (arte  expansis  divergentibua).  Feri- 
anthia  emersa,  compresso-trigona,  spatulata,  supra  basinobconicain 
fere  quadrata,  apice  lato  retuso  vel  subobcordato  brevirostria. 
Androecia  brevia,  paucijuga. — Folia  '4  X  •3-*35,  lobulus  .15,  cellula 
■^ ;  foliola  '18  X 12 ;  bractea  {lobus)  6  x  '35,  bracteola  -8  x  65  ; 
perianthia  105  X  8  mm. 

Kab*  Ad  cortices  in  situ  Laudat,  ins.  Dominica  (Elliott, 
no.  857,  a.  1892). — Florescentia  monoica  et  stipulis  planis, 
pra^cipuetamen  forma  periauthii  singulari,  a  plerisque  Thyopsiellii 
distat. 
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4.  Frvllakla.  (§  Diastaxoba)  cattlibequa,  Ifees,  in  Syn.  ffep. 
p.  448.— St.  Vincent,  WaUQaboo  Valley  (177).  Dominica, 
Home  Anglais  (492).     On  bark. 

5.  P.  (§  Diastaloba)  bubtilissima,  Lind&nb.  in  Syn.  Hep, 
p.  443.— St.  Vincent,  Kichmond  Peak  (208).     On  bark. 

Genus  2.  Lejeuitea,  Lib. 
There  are  66  species  in  Mr.  Elliott's  collections ;  whereas  42 
have  been  recorded  from  the  Prench  Antilles. 

Subgenus  1.  Omphalakthus,  Lindenh.  et  Kees. 

6.  Lejeunea  filifobmib,  Mont,  in  jyOrh.  Toy.  Am.  Mer.,  Bot. 
Crypt,  p.  64 ;  Omphalanthus  Jiliformif,  Nees,  in  Sjn.  Hep. 
p.  304. — Dominica,  Eoseau  Valley  (62),  creeping  on  Playio- 
chila;  Home  Micotrin  (66),  sine  loc.  (516). 

Subgenus  2.  Stictolejeukea,  Spruce. 

7.  L.  SQITAMATA,  JN^ceSy  in  Syn.  Hep.  p.  322. — St.  Vincent,  Bon- 
homme  Valley  (93).     Dominica,  Mome  Couronne  (225). 

Subgenus  3.  Neubolejettnea,  Spruce. 

8.  L.  POBTOBiCEKsis,  Hampe  et  Goftsche,  in  LinncM,  xx7. 
(1852),  p.  352. — Frustulum  in  Plagiochila  carpsi. 

9.  L.  Breutelii,  Ootische,  in  Syn.  Hep.  p.  324. — Dominica, 
Koseau  Valley  (80). 

Subgenus  4.  Bbtoptebts,  JN'ees. 

10.  L.  LONOTSPiCA,  Spruce,  in  Trans.  JBot.  Soe.  Edinb.  xt. 
p.  114. — ^Dominica,  Memo  Diablotin  (642). 

Subgenus  5.  Acbolejeitnea,  Spruce, 

11.  L.  TOBTILOSA,  Spruce,  in  Trans.  Bot.  Soc.  Edinb.  xv.  p.  117  ; 
Fhragmicoma  torulosa,  Lehm.  &  Lindenb.  in  Syn.  Hep. 
p.  294.— St.  Vincent,  Pancy  farm  (343).— [Mr.  Spruce  made 
a  note  in  his  MS.  of  the  four  species  Acrolefeunea  atroviridis, 
toruhsa,  jul\formis,  and  polycarpa ;  but  whether  because  he 
considered  them  all  closely  allied,  I  am  unable  to  say.  He 
told  me  in  a  letter  that  one  of  the  main  differences  of  A.  atro- 
viridis  from  its  nearest  ally,  A.  torulosa,  is  that  the  perianth 
of  the  latter  has  7  to  9  plicsd  or  keels,  whereas  that  of 
A,  atroviridis  has  only  4 — 2  marginal,  2  postical. — A.  G.] 
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12.  Lejeunea  (§  Acbolkjeunea)  atbotibidis,  Spruce^  n.  sp. 
(Tab,  XX.  fig«.  5-10.) 

Dioica,  pusilla,  late  caespitosa,  sordide  viridis,  nigricane,  in 
state  8»pe  aterrima;  caules  j-j^-poUicares,  e  caudice  procum- 
bente  ramoao  orti,  simplices  vel  parum  ramosi,  ffiquifaliati.  Folia 
irobricata,  patentia,  subdivergentia,  supra  basin  saccatam  trans- 
Terse  obloDga  rotundata  yalde  recurvo-concava,  medium  versus 
sinuato-complicata,  lohului  plus  dupio  brevior,  turgidus,  qua^i- 
eoncbfleformis,  margine  tamen  planus,  apice  rectangulus,  sspe 
reclusns;  cellules  parvul®,  subconformes,  trigonis  nullis  miai- 
misve.  Foliola  plus  triple  breviora,  dissita,  late  cuneato- 
orbiculata  reniformiave,  tenuissima,  cellulis  minoribus  sub- 
quadra  tis  rectangulisve.  Flores  in  caule,  rarius  in  ramo> 
terminales ;  braclea  foliis  paulo  longiores,  planae,  oblique  ovales 
obtusatie,  lobulo  pcrparvo  piano  liueari  vel  anguste  triangulari 
basi  aucttt;  hracteola  vix  brevior  late  obovata  rotundato- 
truncata,  libera.  Ferianthia  emersa,  pyrif  ormia,  sat  compressa, 
anticesubdepressa,  posticeaitiuscule  bicarinata,  margine  carinisque 
repando-scaberula. — Folia  '7  X  '6  (boat)  x  '5  (ad  lobuli  apieem)^ 
lobulus  %  cellules  -^ ;  foliola  *2  X  'S-'SS  ;  bractea  'S  X  "5,  bracteola 
•75X*6;  perianthia  1*8  X '8  mm. 

Hab,  Ins.  Sti.  Yincentii,  Bicbmond  Valley,  ad  rivuli  exsiccati 
lapides  (Elliott,  no.  219,  Pebr.  1832). — Ab  Acrolejeunea 
torulosa,  L.  et  L.,  affini,  satis  dirersa,  periauthio  prscipue  solum 
4-(uec  7-9-)plicato. 

Subgenus  6.  Lopholejbunsa,  Spruce. 

13.  L.  SagbjBana,  Mont,  in  S^n.  Rep,  p.  314. — St.  Vincent, 
Bicbmond  Valley  (212). 

Subgenus  7.  Plattlejeunea,  Spruce. 

14.  L.  OBAWULATA,  Nccs^  in  Syn,  Hep.  p.  311. — St.  Vincent,  Rich- 
mond Valley  (221). 

15.  L.  vincentina,  GottschCf  in  Sj/n.  Hep,  p.  313. — Dominica, 
Morne  Diablotin  (674). — This  species  bas  not  been  noticed 
among  Mr.  Elliott's  collection  from  St.  Vincent;  nor  has 
another  species — Z.  Hobsoniana^  Lindenb. — which  was 
gathered  on  Mt.  St.  Andrews  by  Hobson  in  1822.  Stephani 
indicates  L.  tranftversalii  among  Eggera's  gatherings  in 
Dominica  ('  Hedwigia,'  1888). 
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SubgeuuB  8.  ABCHTLEJEumEA,  Spruce, 

16.  Lejefnea  IA.NTHOCABPA,  Lehm,  et  Lindenh,  in  Syn.  Sep. 
p.  330. — Dominica,  Morae  Trois  Pitons  (70),  Mome  Couronne 
(231),  Eiver  Douce  Valley  (710).— This  plant,  wWch  is  absent 
from  equatorial  America,  occurs  in  Guadeloupe,  Bolivia,  and 
Africa. 

Subgenus  9.  Bbachiolejbukea,  Spruce, 

17.  L.  BicoLOB,  Mont,  in  D'Orb.  Voy.  Am.  Mer.^  Bot.  Crypt. 
p.  349  ;  Phragmicoma  bicolor^  Nees,  in  Syn.  Hep.  p.  294. — St. 
Vincent,  Fancy  farm  (343). 

Subgenus  10.  Homalolejeunea,  Spruce. 

18.  L.  BBACmATA,  NeeSj  in  Syn.  Hep.  p.  313 ;  Fhragmicoma 
Guilleminiana,  Nees  et  Mont,  in  Syn.  Hep.  p.  293. — St. 
Vincent,  Eichmond  Peak  (210).  Dominica,  Mome  Trois 
Pitons  (764), 

Subgenus  11.  ODONTOLEJEinnBA,  Spruce. 

19.  L.  LVKTILATA,  j^ces,  in  Syn.  Hep.  p.  326. — Dominica,  Mome 
Couronne  (233),  Mome  Trois  Pitons  (760). 

20.  L.  CHABOPHTLLA,  Sprucc,  in  Trans.  Bot.  Soe.  Edinh.  xv.p.  147 ; 
var.  PABOiCA. — St.  Vincent,  Mt.  St.  Andrews  (146),  Bichmond 
Peak  (356).    Dominica,  sine  loc.  (516).     In  foliis  vivis. 

In  tbe  S.  American  plant  described  by  me  (pp.  eit.  p.  147)  the 
inflorescence  is  monoicous  (autoicous),  tbe  male  organs  being 
contained  in  separate  branches  from  the  female.  But  in  the 
St.  Vincent  plant  similar  male  branches  hare  a  female  flower  in 
the  terminal  bud,  which  is  often  fertile,  thus  constituting  a 
paroicous  inflorescence.  As  I  can  find  no  other  difference  what- 
ever, I  must  refer  both  forms  to  a  single  heteroicous  species. 

Herr  Stephani  has  lately  referred  this  plant  to  L.  Sieberiana, 
Gk>tt8ch.,  a  Mauritian  species,  described  in  '  Synopsis  Hepatic' 
p.  328,  with  ''foliis  margine  supero  apiceque  minute  serrato- 
denticulatis,  infero  subintegerrimis ; "  whereas  L.  eharopkylla 
has  the  leaves  equally  and  somewhat  strongly  dentate  all  round. 
Moreover,  Z.  Sieberiana  is  said  to  be  sterile,  and  is  therefore 
probably  dioicous;  whereas  I  have  never  seen  L.  charophylla 
without  perianths ;  nor  is  any  mention  made  of  the  cordate  base 
of  the  stipules,  so  conspicuous  in  the  latter.  The  plant  grows 
always  on  living  leaves,  along  with  the  two  following  Odonta- 
lejeunea^  and  sometimes  with  species  of  other  subgenera. 
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21.  Lejeunea.  comrEXiSTiPA,  Lehm.  et  Lindenh.  in  Syn.  Rep. 
p.  328.— St.  Vincent,  Gibson  mtn.  (2),  Mt.  St.  Andrews 
(48,  66,  and  145),  Mome  Garu  (54),  Eichmond  Peak  (354), 
Dominica,  Morne  Couronne  (245  and  778),  windward  road  to 
the  Lake  (508),  and  sine  loc.  (516). 

22.  L.  pebuyiana,  Lehm,  et  Lindenh,  in  8yn.  Sep.  p.  839. — St. 
Vincent,  Morne  Garu  (55),  Eichmond  Peak  (356).  Dominica, 
Morne  Couronne  (245),  and  sine  loc.  (516). 

Var.  PABVI8TIPULA,  Spruce. — St.  Vincent,  Eichmond  Peak  (354). 

23.  L.  ACCBDEN8,  Oottsche,  in  Syn.  Hep.  p.  339. — St.  Vincent, 
Mt.  St.  Andrews  (84).    Dominica,  Mome  Couronne  (516). 

24.  L.  suBiNAMENsrs,  Mont,  in  Ann.  8c.  Nat.  s^r.II.  xv.  p.  110  ; 
et  in  Syn.  Hep.  p.  329.— St.  Vincent,  Eichmond  Peak  (356). 

Subgenus  12.  Peionolejetthea,  Spruce. 

The  specimens  referred  to  this  subgenus  are  nearly  all  in 
small  quantity,  creeping  over  otber  hepatics  or  on  living  leaves, 
especially  of  ferns.  In  a  final  revision  of  my  own  plants  I  found 
several  new  species  of  this  group,  some  of  them  in  sufficient 
quantity  to  be  distributed  in  my  'Exsiccatae'  (Malton,  1892), 
and  three  of  these  reappear  in  Mr.  Elliott's  collection. 

25.  L.  DEimouLATA,  Neesy  in  Syn.  Hep.  p.  337. — St.  Vincent, 
Eichmond  Peak  (208). 

26.  L.  VULCANICA,  Spruce  J  n.  sp.     (Tab.  XXI.  figs.  1-3.) 
Monoica^  virescens,  fiaccida,  caule    prostrato  sesquipolHcari 

insBqualiter  pinnato  et  bipinnato.  Folia  subcontigua  vel  parum 
imbricata,  late  patentia,  semicordato-ovata  subdimidiata,  acuta 
vel  vix  subacuminata,  toto  margine  minute  crenulata  serrulatave, 
sinuato-complicata,  lobulo  4plo  breviore,  seroiovoideo  subinflato 
subapiculato ;  cellulffi  parvae,  subconformes,  pellucidse,  trigonis 
nullis.  Foliola  distantia,  obovato-rotunda,  profunde  bifida, 
segmentis  acutis.  Flores  $  in  ramulo  brevi  simplice  insidentes ; 
bractea  foliis  SDquilongffi,  oblique  lanceolate,  lobulatas ;  hraoteola 
anguste  lanceolata,  ad  medium  bifida,  segmentis  erectis  acutis. 
Perianthia  emersa,  late  obcordato-cuneata,  compressa,  margine 
supero  subdenticulata.  Andrcecia  folio  caulino  sublongiora, 
paucijuga. — Folia  '6  x  •4-'46,  lobulus  '125,  oellula  4^^  ^f^ ;  foliola 
•13 ;  bractea  '55,  hraeteola  '6  x  *2 ;  perianthia  '7  X  "5  mm. 

Hah.  Ins.  Dominica,  super  alias  hepaticas  repens  juxta 
craterem  volcanicum  Grande  Souffri^re  dictum,  alt.  3000  ped. 
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(Elliott,  no.  875,  Dec.  1892).— Pnono^  denticulafa  (Web.) 
convenit  floTesc.  monoica,  ramulo  $  simplicisBimo,  differt  foliis 
aolam  acutis,  trigonis  cellularum  nullis,  folioliB  minutis,  etc. — 
Fr.  atnula^  Q-.,  eat  eimilis^  folia  habet  grosse  serrata  et  perianthia 
subciliata. 

27.  TjEjevtstba.  lacikiato-alata.  Spruce,  kerb. — Dominica,  Mome 
Micotrin  (106),  on  Flagiochila  Breuteliana.  (Cbimborazo,  R. 
Spruce,  anno  1860.) 

28.  L.  nissiTiFOLiA,  Spruce,  n.  sp. 

Dioica,  rarius  monoica,  pusilla,  pallida,  caule  semipollicari, 
prostrato,  f ragili,  vage  ramoso.  Folia  dissita,  patentia  vel  erecto- 
patentia,  a  basi  constricta  obovata,  apiculato-acuta,  raro  sub- 
obtusa,  Bubsinuatc-complicata,  lobulo  vix  triple  breviore,  ovoideo, 
inflate,  margine  tote  fere  muricato-serrulata ;  cellula  minutulee, 
tngoDis  yix  ullis,  ocello  nuUo.  Foliola  parva,  foliis  4plo  fere 
breviora,  orbiculata,  ultra  ^  bifida,  eiuu  segmentisque  acutis. 
Flores  ramulo  breviseimo  simplice  conatantes ;  hractea  foliis 
aequilongae,  angustiores,  lobulo  piano,  fortius  serrulatsB.  Fcri- 
anthia  emeraa,  obcordato- obconica,  compressa,  margine  supero 
insBqiialiter  spinulosa.  Andrcecia  terminalia  saepe  longispica. — 
Fhlia  •4x-25,  lohuluB  15,  cellulce  -^y  foliola  -125  X -125;  peri- 
anthia '6  X  '4  mm. 

Hah.  Ins.  Sti.  Vincentii,  in  monte,  Richmond,  supra  Tricho- 
manis  sp.  frondem,  Z.  Ouadalupensi.  consociata  (Elliott, 
no.  355  p.  p.,  Feb.  1892). — Plantara  S  ejusdem  speciei  possideo 
ad  fluY.  Bombonasa  a  roeipso  lectam  anno  1857,  necnon  inter 
bepaticas  Bolivianas  a  cl.  Rusby  lectaa  inventam. 

29.  L.  DECOBA,  IbyZ.  ?,  in  Si/n.  Hep.  p.  755. — St.  Vincent,  Rich- 
mond Peak  (208). 

do.  L.  TBACHYODES,  Spruce,  n.  sp. 

Dioica,  pusilla,  rufo-badia,  caule  pollicari  vage  ramoso,  ramis 
B»pe  elongatis  polypLyllis.  Folia  deose  imbricata,  decurvo- 
concava,  ssepe  subsecunda,  oblique  semicordato-oblonga,  acuta, 
rarius  subapiculata,  tota  facie  externa  cellulis  prominulis  tuber- 
culata,  margine  muricato-serrulata,  yalde  sinuato-complicata, 
lobulo  triple  breriore,  turgide  saccate,  margine  inflexo  subhori- 
zontali ;  cellul€B  minutul»,  subopac©,  trigonis  conspicuis,  Foliola 
prflBminuta,  caulem  vix  excedentia,  orbiculata,  ad  }  bifida,  seg- 
mentis  acutis.  Flores  2  ramulo  brevi  simplice  insidenteti; 
hractea  foliis  sat  longiores,  patentes,  oblique  ovales,  subacu- 
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minatffi,  integerriin®  yel  paucidentatsB,  late  lobulatsa;  Iracteola 
oyali-lanceolata,  ad  |  fere  bifida,  begmentis  subacuminatis. — 
Folia  -876  x  -85  {evm  lobulo)  x  25  (gine  lobulo),  lobulus  •125, 
cellula  -^ ;  foliola  '07 ;  hraetea  '5  mm. 

Hah,  In  monte  Diablotin  insulsB  DominicsBy  super  alias 
hepaticas  reptans  (Elliott,  no.  646,  Oct.  1892). 

31.  Lejeunea  quadaxupknsis,  Lindenh.  in  Syn,  Hep.  p.  340. 
(Tab.  XXI.  figs.  4,  5.)— St.  Vincent,  Eichmond  Peak  (355),  in 
Trichomane*  Dominica,  Eoseau  Valley  (60),  "  a  meagre  variety 
differing  in  the  nearly  equal  leaf-cells — not  wider  and  laxer 
about  the  middle  of  the  leaf  .  .  .  .  Z.  guadalupensis  is  tbe  only 
Frionolejeunea  with  quite  entire  leaves;  but  the  compreaso- 
trigouous  perianths  with  toothed  margins,  seated  on  a  short 
proper  branch,  declare  its  affinity  with  L.  denticulata^  Ac." 
[Spruce  in  litt.  Nov.  6th,  1893.] 

82.  L.  VALTDiuscuLA,  Spruce,  Hepat,  Amaz.  et  And,  exsice.  anno 
1892.— St.  Vincent,  Souffri^hj  (227).  Dominica,  Mome 
Micotrin  (86). 

This  plant,  which  was  first  found  in  the  Eastern  Peruvian 
Andes,  agrees  with  L,  microdonta^  a  common  Amazonian  species, 
in  the  very  short  fertile  ramulus  putting  forth  a  minute  subfloral 
innovation,  but  differs  in  its  abruptly  apiculate  (not  very  obtuse) 
leaves,  and  its  deeply  obcordate  perianth,  which  is  bordered  in 
the  upper  half  by  a  narrow  incised  wing. 

88.  L.  TAGAKS,  Spruce,  n.  sp. 

JDioiea,  virescens,  prostrata,  fiacdda,  caule  ssape  bipolHcari, 
crebre  sed  insequaliter  bipinnato.  Folia  subimbricata,  diver- 
gentia,  decurva,  oblique  semicordato-ovata,  subabrupte  acuminu- 
lata,  acuta,  e  cellulis  marginalibus  conicis,  acutis  obtu«isve,  den- 
ticulata,  sinuato-complicata ;  lobulus  triplo  brevier,  infiatus, 
oblique  ovato-lagenif  ormis,  margine  apiceque  involutus ;  eellula 
parvae,  trigonis  conspicuis.  Foliola  parva,  plus  triplo  breviora, 
orbiculata,  ad  ^  bifida,  segmentis  acutis.  Flores  2  in  ramo 
breti  terminales,  innovatione  saepe  elongata  suffulti.  Bracietg 
tener»,  foliis  minores,  oblique  obovataB,  lobulo  lineari  auctse; 
hracteola  oblonga,  bifida.  Ferianthia  alte  emersa,  obcor- 
dato-cuneata,  compressa,  apice  lato  retuso  subalato,  setuloso 
erosulove.  Andrcecia  folio  collaterali  vix  longiora,  3-5-juga,  in 
planta  propria. — Folia  '5  x  '35,  lobulus  '18,  cellulw  -^  ;  joliola 
•15  x  '15 ;  braeiea  '4,  hracteola  '3  x  "15  ;  perianthia  '75  x  "6  mm. 
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Hah.  Insula  Sti.  Vincentii,  super  montem  fiiclimond,  in  JPla- 
giochilis  repens  (Elliott,  no.  203,  Feb.  1S92). 

L.  validiuacula  (Hepat.  Spruceanae  exsicc.  anno  1892)  affinie^ 
distat  iloribus  monoicis,  $  raroulo  perbrevi,  innovatione  sapius  S 
Buffulto  ;  foliis  parvilobulatis,  irigonis  cellularum  vix  ullis ;  foliolis 
duplo  majoribus,  profundius  fissis;  periantbiis  apice  profunde 
emarginatis. 

34.  Lejefnea  effusa.  Spruce^  n.  sp. 

Diotca,  albicans,  caule  2-pollicari,  flaccido,  f ragili,  vage  ramoso, 
in  matrice  repens.  Folia  subimbricata,  subdivergentia,  decurvo- 
concava,  a  basi  constricta  semieordato-oTata,  abrupte  apiculata 
cuspidatave — caulina  interdum  solum  acuta,  toto  ambitu  celluloso- 
serrulata-creDulataye,  Talide  siouato-complicata ;  lobulus  triplo 
brevior,  turgidus,  saccatus,  margine  apiceque  incurvis;  celluhe 
parvsB,  subaequales,  trigonis  miuutis  vel  vix  ullis,  pauc»  (2-4) 
sub  lobuli  margine  ceteris  majores,  TacusB,  ocellum  sistentes. 
Foliola  parva,  lobulis  subbreviora,  subrotunda,  ad  |  obtuse  bi- 
fida, segmentia  obtusis  rarius  acutis.  Andrcecia  plerumque 
brevispica.  Flores  $  ramulo  brevissimo  simplice  constantes. 
Bractea  foliis  sat  minores,  serrulatsB,  lobo  ovali-lauceolato 
acuto,  lobulo  vix  duplo  breviore  obtuso;  hracteola  obovato- 
lanceolata,  ad  ^  fissa,  sinu  segmentisque  acutis.  Ferianthia  alte 
emersa,  anguste  obcordato-cuneata,  compressa,  subtus  convexa, 
margine  8upra  medium  sparsim  denticulata.  —  Folia  '5  X  "32, 
lobulus  'le,  cellula  -^ ;  foliola  '15  X  '16  mm. 

Sab,  In  monte  Cbimborazo  super  Flapochilas  repens  (B. 
Spruce,  1860).  Situ  simili  mentis  Sti.  Andreas  ins.  Sti.  Yincentii 
legit  cl.  Elliott,  sub  no.  83,  anno  1892. — A  Fr,  denticulata  distat 
fioresc.  dioica,  foliis  baud  acuminatis,  cellularum  trigonis  sub- 
nullis,  etc. 

35.  L.  leptocardia.  Spruce,  in  Trans.  Bot.  Soc,  Fdinb,  xv. 
p.  159.— St.  Vincent,  Mt.  St.  Andrews  (84). 

Subgenus  18.  DREPAKOLEJEirifEA,  Spruce. 

86.  L.  INCHOATA,  Meiasn.  in  Syn.  Hep.  p.  343. — St.  Vincent, 
Mariaqua  (22),  Eicbmond  Peak  (356).  Souffri^re,  forma  foliis 
secundis  (227). — Var.  peeissodonta,  S.  ;  foliis  spina  longa 
margine  antico  auctis.     Dominica,  sine  loc.  (516). 

37.  L.  ANOPLAiTTHA,  Sprucs^  in  Trans.  Bot,  Soc.  Fdinb.  xv. 
p.  189.— Dominica,  Basin  Will  (505). 
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Subgenus  14.  Chbilolejeunea,  Spruce. 
38.  Lejeunea  LiiTEATA,  Z^Am.  ^  Zmi^n^.  in  Syn.Rep.  p.  371. — 
St.  Vincent,  Souffri^re  (48),  Mt.  St.  Andrewa  (69),  Eichmond 
Peak  (1G3).  Dominica,  Mome  Micotrin  (90),  Morne  Diablotin 
(678).  ISoi  infrequent  in  both  the  islands,  but  rarelj  possessing 
good  periauths.  It  grows  among  Flagioehilay  Sendtnera,  &c., 
and  is  one  of  the  largest  and  most  conspicuous  plants  in  the 
genus.  It  is  absent  from  equatorial  America,  but  is  found  in 
Bourbon. 

Subgenus  16.  Habpalejeui^ea,  Spruce, 

89.  L.  TENincusPis,  Spruce,  in  Trans.  Bot,  Soc.  Edinh.  xv. 
p.  170.— St.  Vincent,  Eichmond  Peak  (211),  Eichmond  Valley 
(221),  mixed  with  other  hepatics.  (Anne  eadem  ac  Z.  oxy- 
phylla,  Nees  et  Mont.,  Sjn.  Hep.  p.  357,  cui  tamen  stipul» 
ademptffi — forsan  pr»tervis80  ?). — [Mr.  Spruce  wrote  L,  longi- 
cuspis,  which  is  unknown;  but  that  be  meant  tenuicuspis  I 
have  ascertained  bj  the  examioation  of  original  specimens 
which  were  kindly  sent  to  me  bj  Mr.  Slater. — A.  G-.] 

40.  L.  TBIDEWS,  Spruce  et  Beach.,  in  Bull,  Soc.  Bot.  France 
(1890),  p.  clxxxi,  pi.  13.  (N.B. — The  three  teeth  or  spines  are 
often  much  longer  than  they  are  represented  ia  this  plate.) 
— Dominica,  Bouhomme  mtn.  (80)  and  elsewhere,  but  always 
sterile. 

41.  L.  ASPEBBiiCA,  Spruce;  Prionolejeunea  agperrima,  Spruce, 
in  Trans.  Bot.  Soc.  Ediub.  xv.  p.  160.— St.  Vincent,  Morne 
(Jam  (53). 

Subgenus  16.  Stbepsilejeunea,  Spruce. 

42.  L.  DTFLEXA,  Hampe,  in  Syn.  Rep.  p.  350. — St.  Vincent,  Mt. 
St.  Andrews  (84). 

43.  L.  imroLUTA,  Qottschcy  in  Syn.  Hep.  p.  350. — St.  Vincent, 
Mt.  St.  Andrews  (48,  67).     Dominica,  Mome  Couronne(233). 

44.  L.  KuNTHiANA,  Lindenh.  in  Syn.  Hep.  p.  353. — Domiuica, 
Mome  Micotrin  (84),  in  Bazzanice  sp.  repens. 

Subgenus  17.  CEEATOLBJEimEA,  Spruce. 

45.  L.  PLiTMTTLA,  Spruce,  in  Trans.  Bot,  Soc,  Edinh.  iv.  p.  201. 
—St.  Vincent,  Eichmond  Peak  (217). 
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46.  LiJETTNEi.  spn^osA,  Qottichcy  in  Syn.  Hep.  p.  402.— St, 
Vincent,  Mt.  St.  Andrews  (63  &  85 — in  Anthurii  folio). 
Dominica,  Morne  Diablotin  (683),  Morne  Trois  Pitone  (769). 

47.  L.  TiiiABiLis,  Lindenh,  in  Syn.  Hep.  p.  899.— St.  Vincent, 
Mt.  St.  Andrews  (86— in  Anthurii  folio,  cum  L.  ^inosa), 
Hichmond  Peak  (208).     Dominica,  sine  loc.  (516). 

48.  L.  BBEVimcBTis,  Spruce,  n.  sp.    (Tab.  XXI.  Bgs.  6-9.) 
Dioica,  elata,  nigricans,  caule  5  cm.  longo  pinnatim  ramoso, 

ramis  ssBpe  ramulis  brevibus  pinnulatis.  Folia  subimbricata  diver- 
gentia  late  semiovata,  apioe  valide  decunro,  abrupte  subacuta 
obtusave,  raro  rotundata,  basin  versus  sinuato-complicata,  lobulo 
parvo  (folio  5plo  breviore)  borizoDtali  OYoideo  inflato,  apice 
incurve  acuto ;  celluUe  ^Myulfe  leptodermes,  6  axiales,  prope  folii 
basin,  ceteris  celiulis  duplo  majores,  primum  opac®  demum  yacuse, 
in  lineam  (nervum  simulantem)  ordinatsB.  Foliola  fob'is  triple 
fere — ^raro  solum  duplo — breviora,  orbiculata,  ad  ^  biloba,  lobis 
subacutis.  Flares  2  ^^  ramo,  innovatione  simplice  continuato, 
insidentes  ;  hractem  foliis  longiores,  oblique  oyato-oblong»,  apicu- 
latffi,  ssepe  apice  obsolete  denticulate;  hracteola  ovata,  ultra 
medium  bifida,  segmentis  erectis  acuminatis.  Perianthia  obovata, 
obtuse  tetragons,  angulis  in  cornua  lineari-subulata  subobtusa, 
csBtero  perianthio  subspquilonga,  erecto-patula,  abeuntia. — Folia 
I'O  X  '75,  lobulus  -2,  cellulcB  -^;  foliola  '35- 5;  bractea  1-3, 
hracteola  '8  X  '6 ;  perianthia  1*3  X  '5  mm. 

Uah.  Ins.  Guadalupa,  ad  arbores,  LiQeunewfiUformi  consociata 
(L'Hbrhinieu).  Ins.  Dominica  in  monte  Diablotin  (Elliott,  no. 
658,  681,  a.  1892),  in  monte  Micotrin  (Elliott,  no.  67,  a.  1892). 

There  are  besides  two  sterile  dioicous  species,  yis.  St.  Vincent, 
Morne  Garu  (54),  Grand  Bonhomme  Valley  (86) — L.  cuhensi 
affin. ;  and  Dominica,  Shawford  Estate  (895) — L.  comuta  affin. 

Subgenus  18.  Taxilbjettkea,  Spruce. 

49.  L.  STTLPHUBEA,  Sprucc,  in  Trans.  Bot.  Soc.  Edinh.  iv.  p.  217 ; 
Omphalanthus  splphureue,  Lehm.  &  Lindenb.  in  Sjn.  Hep. 
p.  307.— St.  Vincent,  Mt.  St.  Andrews  (83),  Souffri^re  (146), 
Richmond  Peak  (207).  Dominica,  Eoseau  Valley  (87),  Morne 
Diablotin  (673). 

This  plant  is  easily  recognized  by  its  large  size,  pale  yellowish 
or  white  colour,  and  especially  by  the  large  stipules  aud  by  the 
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■mooth  (eplicate)  periantli,  dilated  at  the  inflexed  and  corrugated 
apex.  It  occurs  iu  the  Antilles,  and  at  the  roots  of  the  Eastern 
Andes,  extending  as  far  south  as  Bolivia.  It  creeps  over  ferns 
and  the  living  leaves  of  trees. 

50.   Lejeunea  aBAMnricoLOB,    Spruce^  n.  sp.      (Tab.  XXII. 
figs.  1-3.) 

Monoica^  Isste  viretis,  prostrata,  caule  poUicari  paucirameo. 
Folia  subimbricata,  plana  semicordato-ovato-oblonga,  acumiou- 
lata,  acuta,  apicem  versus  B»pe  angulata  vel  unidentata,  subrecte 
complicata;  hbulus  vix  triple  brevier,  anguste  ovatus,  subiu- 
flatus ;  eellula  mediocres,  pellucidsB,  subsequales,  trigonis  nuliis. 
Foliola  triplo  breviora,  distantia,  ovato-orbiculata,  ad  ^  acute 
bifida,  segmentis  peracutis.  Mores  $  in  ramo  innovando  quasi- 
seriati;  hractem  foliis  sat  minores  angnsti  oresque,  erect», 
integerrim®.  Perianthia  emersa,  obconico-cylindrica,  apice 
subtruncato  5-carinata,  l»via.  Androscia  brevispica. — Folia* 
•8  X  -7,  lohului  -3,  cellultB  ^-^ ;  filiola  -25  X  -25 ;  perianthia 
10 X  0*4  mm. 

Hah,  Ins.  Sti.  Vincentii,  in  monte  Bonhomme,  super  Plagio- 
chilas  repens  (Elliott,  no.  80,  92,  Dec.  1891). 

Subgenus  19.  Macbolbjeunea.,  Spruce. 

61.  L.  SUBSIMPLEX,  J^ees  et  Mont,  in  Ann.  8c.  Nat.  s6r.  II.  xix. 

p.  264 ;  et  in  Syn.  Sep.  p.  391. — Dominica,  Morne  Micotria 

(90),  Morne  Couronne  (217,  227,  233). 

The  periautb  is  turgid,  4-5-angled.  The  plant  is  common  on 
ferns  and  the  living  leaves  of  trees. 

Subgenus  20.  HraBOLEJEUNEA,  Spruce. 

52.  L.  CEBIKA,  Lehm.  et  Zindenb.  in  Syn.   Hep.  p.  391. — St. 

Vincent,  Mt.  St.  Andrews  (84).     Dominica,  Morne  Couronne 

(233). 

This  species  has  a  wide  di«tribution  in  tropical  America,  being 
found  in  the  Antilles  and  Bolivia,  yet  like  L.  sanihocarpa  it  has 
not  been  noted  on  the  Equator.  It  is  replaced  in  the  lower 
Peruvian  Andes  by  an  allied  but  very  distinct  species — L.  devoluta 
(TrauB.  Bot.  Soc.  Edinb.  xv.  p.  236,  tab.  9).  The  HygroleQeunetg  of 
South  America  are  chiefly  montane  in  habit.  Of  a  dozen  species 
gathered  by  me  only  two  descend  into  the  plain.  All  Mr.  Elliott's 
species  belong  to  tbe  highest  regions  explored  by  him. 
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53.  Lejeukea  fbangibilis,  Spruce^  n.  sp. 

Dioica,  virescens,  flaccida,  fragilis,  caule  pollicari  prostrato, 
paucirameo,  ramis  BCBpe  parvifoliis.  Folia  Bubimbricata,  supra 
lobulum  divergentia,  subplana,  a  basi  conetricta  semicordato- 
ovato-oblonga  vel  subrotunda,  abruple  acuminulata,  rarius  solum 
acuta  obtnisave,  valde  Binuato-complicata,  celluloso-subcrenulata ; 
lohulus  triple  brevior,  turgidus,  e  marginis  inflexione  late  semi- 
ovatus ;  cellula  parvulae,  subpellucidae,  trigonis  nullis.  Foliola 
foliis  aBquiroagna,  transversa  tamen,  subimbricata,  late  cordato- 
orbiculata,  ad  \  bifida,  segmeDtis  plus  minus  obtusis. — Folia  "6  x  4, 
•5  X  -4,  IdbuluM  •2--125,  cellula  4f  5  foUola  '5  x  -6,  -4  X  -5  mm. 

Hah.  Dominica,  in  montis  cacumine  Grande  Souffri^re  dicti, 
alt.  3000  ped.  (Elliott,  no.  885, 886,  Dec.  1892),— -By ^rolfulva. 
Hep.  Amaz.  p.  237,  distat  colore,  foliis  majoribus,  lobulo  autem 
pro  ratione  minore,  omnibus  obtusatis  ;  foliolis  apice  solum  ad  J 
acute  fissis. — Ex  habitatione  et  foliolis  magnis  obtusilobis  eandem 
*  speciem  censeres  ac  Lejeunea  DominicensiSy  Mont.  Ann.  des  Sc. 
Nat.  (1848) ;  Syn.  Hep.  p.  851 ;  cui  tamen  adscripta  sunt  caulis 
rigidus  et  folia  arctissime  imbricata.  Forsan  ejusdem  varielaa 
erit. 

54.  L.  coBTNAi^THA,  Spruce,  n.  sp.    (Tab.  XXII.  figs.  4-9.) 

Monoica,  majuscula,  sordide  rufo-Tiridis,  tenerrima,  caule 
sesquipollicari,  paucirameo,  ramisque  arcuato-flexuosis.  Folia 
subimbricata,  a  basi  ad  plicam  rotundata  suberecta,  ad  lobuli 
apicem  sinuato-subdivergentia, valde  oblique  ovato-oblonga, rotun- 
data, cochleato-concava ;  lobulus  duplo  brevior,  rotundo-quad- 
ratus,  basi  turgidus  margine  appressus,  apice  truncato-obtusus  ; 
celluUt  subpellucidfiB,  leptodermes,  superiores  parvul®  subsequi- 
later«,  medi©  iuferiores  submajores  et  oblong®,  marginales 
antics  basin  versus  lineares.  Foliola  triple  fere  breviora,  sub- 
orbiculata,  ad  ^  bifida,  segmentis  acutis.  Flores  ?  innovati ; 
hractecs  foliis  submajores,  obovatae,  lobulo  late  lineari,  cum  brac- 
teola  oblonga  ad  j  acute  bifida  utrinque  alte  connatsB.  Ferianthia 
sat  alte  emersa,  fulva,  clavato-cylindrica,  teretia,  solum  in  apice 
lato  inflexo  (cito  disrupto)  obscure  5-angula.  Androecia  amenti- 
formia,  tenuia,  bracteis  5-8-jugi3.— JbZm  '65  x  4,  lobulus  -3, 
cellukB  superiores  -^ ,  inferiores  anticm  ^V  5  foliola  25  x  25  ; 
hractem  '75  ;  perianthia  1*0  X  •4--5  mm. 

Bab.  Dominica,  in  monte  Trois  Pitons  dicto,  ad  ligna,  socio 
DrepanoL  inchoata  (Elliott,  no.  773,  Nov.  1892). 
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55.  Lejeunea  lbiantha,  spruce^  n.  sp. 

Manoicay  pallide  yiridis,  prostrata,  caule  sesquipollicari  flaccido, 
inffiqualiter  pinnatim  ramoso.  ^olia  imbricata,  subdivergentia, 
cochleato-subconcava,  a  basi  coostricta  oblique  transverse  oblonga, 
rotundata,  raro  solum  obtusa,  sinuato-complicata,  lobulo  plus 
triple  breviore,  turgido ;  cellula  parvule,  subcon formes,  trigonis 
nullis.  Foliola  4plo  minora,  oboyato-rotunda,  vix  ad  medium 
usque  bifida,  segmentis  obtusis  subaculisve.  Flores  $  in  ramo 
brevi  inuovato  terminales ;  bractea  foliis  SBquales,  obovato- 
obloDgsB,  BSdpe  acut»,  lobulo  parvo  piano  baud  complicaiae ; 
hracteola  lineari-oblonga,  breviter  bifida,  segmentis  obtusis. 
Ferianthia  alte  emersa,  ovali-cjlindrica,  subcompressa,  ecarinafa, 
apice  retuso  umbonata,  demum  valde  elongata  infundibulata, 
apice  semper  fere  rupta  ethiautia.  Andrcecia  parva,  4-5-juga, 
facile  caduca. — Folia  -5  x  '5,  hbulus  'IS,  cellula  -^ ;  foliola  '125 ; 
hractem  '5,  hracteola  '35  x  *13  ;  perianthia  '8  X  '3  mm. 

Hah,  In  moate  Micotrin,  ins.  Dominicae,  ad  rupes  supet  Sym- 
phyogynam  trivittatam  repens  (Elliott,  no.  86  p.  p.,  Junio 
1892). — A  H.  corynantka  eerte  differt  foliis  brevioribus  sed  lati- 
oribus,  lobulo  duplo  miaore  magis  saccate ;  foliolis  duplo  minori- 
bus ;  cellulis  magis  SBqualibus ;  bracteis  periantbiisque  minoribus. 

56.  L.  PATELLIFEBA,  Spruce^  in  Trans.  Bat,  Sac,  Edinh,  xv. 
p.  234.— St.  Vincent,  Kichmond  Vallej  (212),— a  lew  stems 
creeping  on  a  Badula. 

67.  L.  MattkolaP,  Spruce^  in  Trans.  BoU  Soc,  Edinh,  xv. 
p.  240. — Dominica,  Mome  Diablotin  (646), — sterile. 

Subgenus  21.  Euosmolbjeukea,  Spruce. 

58.  L.  TBiFABLA,  NeeSy  in  Syn.  Hep.  p.  361. — Dominica,  Boseau 
Valley  (72,  80),  Morne  Couronne  (216,  230),  Shawford  Estate 
(896), — often  forming  continuous  patches  on  bark,  and  reach- 
ing a  moderate  elevation  in  the  mountains. 
The  name  which  I  gave  to  this  subgenus  was  suggested  by  the 
sweet  odour  which  is  a  marked  feature  in  all  the  Amazonian 
species,  some  of  which,  after  a  lapse  of  more  than  40  yeare,  still 
give  out  their  fine    scent  of  sweetbriar  when  moistened.    Yet, 
curiously  enough,  although  the  three  West-Indian  species  here 
enumerated  are  all  found  on  the  Amazon,  not  one  of  them  has  any 
perceptible  odour.     Possibly  what  they  originally  possessed  has 
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been  neutralized  by  the  prozimitj  of  numerous  specimens  of 
other  hepatics,  thickly  coated  with  a  sulphurous  deposit,  along 
with  which  thej  were  packed.  They  are  all  species  of  the  plain, 
save  one. 

59.  Lejeuksa.  clausa,  Mont,  in  Ann.  8e,  Nat.  s^r.  II.  xiv.  p.  337 ; 
et  in  Syn.  Hep.  p.  865. — St.  Vincent,  Kingstown  (1),  Fancy 
farm  (343).     Dominica,.  Eoseau  Valley  (60,  243  ?). 

60.  L.  DUETUscuLA,  Nees^  in  Syn.  Hep.  p.  364. — St.  Vincent, 
Morne  Garu  (55)  ;  Eichmond  Peak  (213,  217). 


Subgenus  22.  Eulejeunea,  Spruce. 

In  this  group,  of  which  our  native  L.  serpyllifolia  is  the  type, 
out  of  seven  species  found  by  Mr.  Elliott  three  are  new.  X.  Jlava, 
so  common  in  tropical  America  and  found  northward  as  far  as 
Madeira  and  S.W.  Ireland,  was  gathered  but  once. 

61.  L.  Er.LiOTTii,  Spruce^  n.  sp.    (Tab.  XXIII.  figs.  1-5.) 
Monoica^  pusilla,  depresso-caespitosa,  virescens,   caule   semi- 

pollicari  vage  ramoso  intricato.  Folia  imbricata,  patenti-diver- 
gentia,  oblique  vel  subsemi-ovata,  obtusata,  rotundatave,  raro 
abrupte  subacuta,  margine  antico  totove  celluloso-denticulata, 
yalde  sinuato-complicata ;  lohulus  triple  brevier,  turgide  ovatus 
apice  acuto  plerumque  inflexus ;  cellula  parv»,  leptodermes, 
subpellucidsB,  marginales  subcouic».  Foliola  minuta,  caule  velata 
vel  eodem  vix  latiora,  subrotunda,  ad  \  bifida,  segmentis  subacutis 
basi  4  cellulas  latis.  Flores  $  in  ramo  brevi  innovate  termi- 
uales ;  hractea  foliis  duple  fere  brevieres,  OTato<jotunda',  lobu- 
latae,  cum  bracteola  biloba  alte  connate.  Ferianthia  alte  emersa, 
oborata,  compressula,  brevirostria,  5-carinata,  carinis  papillis 
subulatis  unicellularibus  crebre  obsessis.  Andrcecia  rara,  brevi-. 
spica. — Folia  '4  X  '25,  lobulus  '13,  cellules  -^ ;  hractea  '25  ;  peri- 
anthia  *5  X  '25  mm. 

Hab.  Insula  Sti.  Vincentii,  mente  Mariaqua,  alt.  2600  ped., 
in  oortice  (Elliott,  no.  32,  Dec.  1891)  ;  etiam  in  mente  Eichmond 
(Elliott,  no.  186  p.  p.,  Feb.  1892). 

62.  L.  pililoba.  Spruce,  n.  sp.    (Tab.  XXIII.  figs.  6-8.) 
Dioica,  viridis,  tenerrima,  prostrata,  csspitosa,  pauciramea, 

caule  pollicarL     Folia  majuscula,  subimbricata,  paten tia,  plaua 
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oblique  oTata,  subsemicordata,  plus  minus  obtusa,  basi  peranguste 
complicata,  e  plica  lobulum  diagonalem,  dimidio  folio  fere  sequi- 
longum,  filiformem,  cellulis  12  in  longitudine,  interdum  unise- 
riatis  vel  solum  in  ipsa  basi  2-3-seriatis,  rarius  sublatiorem  et  ex 
p.  subulatum  proferentia ;  eellula  paryulsB  sequilatero-hexagonsB 
yel  subquadratflB,  leptodermes,  subchlorophyllossB.  Foliola  duplo 
breviora,  subcontigua,  ovali-lanceolata,  profunde  bifida,  seg- 
mentis  erectis  angustis  acuminatis.  Mores  nullos  invenire  potui. 
— Folia  '8  X  '6,  lobulus  '35,  cellulm  -^ ;  foliola  '4  x  '1^-2  mm. 

Hah,  Dominica,  ad  saxa  murosque  in  valle  Boseau  (Elliott, 
no.  77  et  566,  anno  1892). 

Euleg,  setilohcB  nostrse  (Hep.  Amaz.  281)  proxima ;  quae  tameu 
minor  est,  lobulo  f  oliorum  solum  4  cell,  longo ;  foliolis  minutis 
ad  \  tantum  bifidis. 

63.  Lejeunka  ilata,  Gottsche,  in  Syn.  Hep.  373;  Spruce,  in 
Trans,  Bot,  Soe,  Edinh.  xv.  p.  268. — Dominica,  Shawford  Estate 
(897). 

64.  L.  Uebani,  Steph.  in  Hedwigia^  1888,  p.  301. — St.  Vincent, 
Eichmond  Valley  (212).  Previously  found  in  San  Domingo  by 
Eggers. 

65.  L.  DISJECTA,  n.  sp.    (Tab.  XXIV.  figs.  1-4.) 

Monoica,  virescens,  caule  ^-1-pollicari,  insequaliter  pinnatim 
ramoso*  Folia  subimbricata,  late  patentia,  subplana,  facile 
caduca,  oblique  oblonga  ovatove-oblonga,  rotundata,  basi  antica 
dilatata  non  autem  semicordata,  postica  subsinuato-complicata ; 
lobulus  4plo  brevior,  inflatus,  exciso-acutus  ;  eellulw  subparvuiss, 
ubique  conformes  fere,  cblorophyllo  parco,  trigonis  nullis.  Foliola 
in  uno  et  eodem  caule  valde  insBquimagua,  foliis  2-^plo  breviora, 
ovato-rotunda,  ad  ^  bifida,  segmentis  subacutis.  Flores  $  in 
caule  ramisque  terminales,  innovati ;  bractea  foliis  majores,  sub- 
falcato-oblongsB,  late  patentes,  lobulo  duplo  breviore  oblique 
cuneato  vel  subrbomboideo ;  bracteola  obovata,  ad  ^  bifida,  seg- 
mentis ovatis  apiculato-acutis.  Ferianthia  emersa,  obconico- 
obovata,  compressula,  antice  carinulata,  postice  alte  bicarinata, 
margino  carinisque  repanda.  Andrcecia  spicata,  paucijuga. — 
Folia  -6  X  -4,  -45  X  '35,  lobulm  '125,  cellulce  -^  ;  foliola  -3  X  -3, 
•15  X  '1 ;  bractea  '8,  bracteola  •6X*45 ;  perianthia  "9  x  '6  mm. 

Mab,  Super  alias  hepaticas  laxe  reptans  ad  arbores  in  monte 

LINN.  JOUKN. — BOTANr,  VOL.  XIX.  2  C 
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Mariaqua,    alt.    2600  ped.,    insulsB    Sti.   Yincentii    (Elliott, 

DO.  82  p.  p.,  Dec.  1891),  cum  Lejeunea  Elliottii. 

G^.  Lejbukea  glaucophtlla,  GoHsche  [?  an  error  for  i.  ^lau- 

cescensy  Qt)tt8che,  in  Syn.  Hep.  p.  378. — ^A.  G.]. — St.  Vincent, 

near  Fort  Charles  (199). 

67.  L.  luckks,  Tayh  in  Syn,  Hep.  p.  764 ;  Spruce,  in  Trane.  Boi. 
8oc.  Edinh.  xr.  p.  288.— Dominica,  Eiver  Douce  Valley  (708). 

Subgenus  28.  Miceolejeukea,  Spnuie, 

68.  L.  EaiCTrpoLiA,  Spruce,  HarpaleQcunea  erectifolia^  Spruce, 
in  Trans.  Bot.  Soc.  Edinb.  it.  p.  173. — St.  Vincent,  Eichmond 
Valley  (212),  creeping  on  a  Badula. 

69.  'L,i£EQA'LAJ!n'a A,  Spruce,  ffarpalejeunea  tneyalantha,  Spruce, 
in  Trans.  Bot.  Soc.  Edinb.  xv.  p.  172. — St.  Vincent,  Eicbmond 
VaUey  (212),  with  the  last-mentioned  species. 

70.  L.  ATHEAT08TIPA,  Sprucc,  MS, — St.  Vincent,  Eichmond 
Valley  (212),  with  the  two  preceding  species.  (Picked  out  of 
Wright's  Cuban  hepatics  some  years  ago.) 

71.  L.  HOLOSTIPA,  Spruce,  Harpalejewnea  holostipa,  Spruce,  in 
Trans.  Bot.  Soc.  Edinb.  xv.  p.  171. — Creeping  over  Odonto- 
lejeunea  peruviana  and  other  species,  sparingly  and  always 
sterile. — St.  Vincent,  Home  (Jam  (66),  Ac. 

Subgenus  24.  CoLOLSJErirEA,  Spruce, 

72.  L.  HETEBOMOBPHA,  Sprucc,  u.  sp.    (Tab.  XXIV.  figs.  6-9.) 
Monoica^  minuta,  tenera,  virescens,  caule  8  mm.  longo  yage 

ramoso  intricato.  Folia  dissita,  plana  yel  subcarinata  hand 
complicata,  alia  oyata  obtusa,  alia  subquadrata  retusa  yel  (supe- 
riora  prsBcipue)  subbifida,  celluloso-subcrenulata ;  eellula  mi- 
nutulflB,  conyezulflB,  subsBquilatersB,  trigonis  nullis.  Foliola  nulla. 
Flares  $  innoyati;  hractea  foliis  sensim  majores,  laxiuscula, 
heteromorphffi,  s»pe  cuneato-quadratse,  rotundat®,  retus®  bifidu- 
Issve.  Ferianihia  subemersa,  oboyata,  breyirostria,  6-carinata, 
subpapulosa.  Andrcseia  spicata ;  hractea  sub  6-jug8B,  majuscul®, 
imbricatulse,  cymbiformes. — Folia  inferiora  '1,  superiora  hraeteiB' 
que  *2-*8  mm.  longa ;  eellula  ^ ;  perianthia  *8  X  *26  mm. 

Hah.    Juxta  yiam  qusB  ducit  ad  Fort  Charles,  Kingstown, 
Sti.  Vincentii,  corticola  (Elliott,  np.  199,  Dec.  1891). 
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Subgenus  25.  DiPLAsiOLEiBinrBA,  Spruce. 

73.  Lbjeitkea.  PELLVCiDJL,  Metssti.  in  Syn.  Hep,  p.  893. — St. 
Vincent,  Mariaqua  (22),  Gibson  mtn.  (9),  Bichmond  Peak  (356). 
Dominica,  Home  Couronne  (233). 


Tribus  11.  JUNGUBMANNIEJE. 

Subtribusi.  RADULEJS. 

G-enus  8.  Eadula,  Bum. 

Tbe  species  of  tbis  genus  are  fairlj  abundant.  Ten  are  here 
enumerated,  wbereas  six  are  recorded  from  tbe  Frencb  Antilles, 
in  oue  case  (St.  Vincent,  Bicbmond  Valley  (212),  on  trees)  tbree 
species  grew  intermixed ;  yet  tbey  are  very  distinct  from  eacb 
other  i—B.JE'endleri^  Q^ttsch.,  B.  angulata^  Stepb.,  and  B.porio- 
ricensiSf  Stepb.  The  last  is  a  very  elegant  species,  notable  for 
its  reddisb  colour.  In  tbis  last  feature  it  agrees  witb  B.  sub- 
simplex,  Stepb. — ratber  unbappily  named,  for  the  stems  are 
usually  pinnate,  aud  one  stem  I  bave  from  Guadeloupe  is  bi- 
pinnate.  Tbe  leayes  are  nearly  always  widely  incurred  at  tbe 
outer  margin ;  but  in  B.  portoricensis  gently  incurved  all  round 
and  concave.  B,  pallens  occurs  repeatedly,  but  does  not  vary 
widely. 

74.  E.  PALLETS,  Neesy  in  8t/n.  Sep.  p.  256. — Dominica,  Morne 
Micotrin  (89,  90,  98),  Morne  Trois  Pitons  (724). 

?Var. — St.  Vincent,    Morne    Garu  (53,   62).     Dominica, 
Morne  Trois  Pitons  (727,  778). 

75.  B.  TEKBLLA,  Oottsch.  MexiJcan.  Leverm,  1863,  p.  149. — Do- 
minica, Morne  Couronne  (245),  on  living  leaves,  often  fertile. 
Occurs  also  mixed  witb  foliicolous  Lejeunea  under  other 
numbers,  e.  g.  516. 

76.  B.  AKOULATA,  Stepli.  in  Sedwigia,  1884,  p.  114. — St.  Vincent, 
Bicbmond  Peak  (211),  Bicbmond  Valley  (112).  Also  perhaps 
Dominica,  Morne  Couronne  (227). 

77.  B.  Fendlebi,  Gottseh.  et  Stephanie  in  Sedwigia,  1884,  p.  146. 
— St.  Vincent,  Bicbmond  Valley  (212, 221).  Dominica,  Morne 
Couronne  (216,  227,  238). 

78.  B.  KoBTHALSii,  Steph.  in  Kedwigia,  1884,  p.  188.— St.  Vin- 
cent, Gibson  mtn.  (2),  Bicbmond  Peak  (218). 

2o2 
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79.  Badula.  8UBSiiiFL£Xy  Steph.  in  Hedwigia^  1884,  p.  130. 
(Tab.  XXV.  figs.  1-3.) 

Dioica^  elata,  tota  rufescens;  caule  5-7  cm.  longo,  pinnato, 
pinnis  insequilongis,  plerisque  brevibus,  simplicibus  furcatisYe> 
rarius  pinnulatis,  omnibus  subsBquifoIiatis.  JBblia  subimbricata, 
late  patentia,  semicordato-orbiculata,  plus  minus  concava,  mar- 
gine  extemo  semper  fere  late  incurve ;  lohulus  4plo  brevier, 
trapeziformis,  ad  carinam  angulo  50°  ascendentem,  rectam  vel 
subconvezam  inflatus,  margine  siniis  cum  folii  margine  (expla- 
nato)  fere  recte  continuus,  basi  in  caule  alte  incurrens,  angulo 
breviter  libero  anguste  incumbens ;  cellulw  minutsB,  opacse,  tri- 
gonis  nullis.  Mores  $  terminales,  ssBpe  dichotomiales ;  hractetB 
foliis  multo  minores,  appressa.  Ferianthia  alte  emersa,  obconico- 
clavata,  e  basi  longe  attenuata  subinfundibulata,  ore  compressa 
truncata  et  crenulata.  Andrcecia  in  ramis  terminalia  mediave ; 
hractea  paucijugse,  diandrae. — Folia  1*3  X  1*35,  lohulus  •4-*5  {ad 
carinam\  cellulw  ^(^   '^  ;  perianthia  2'5-3*0  x  1 '0-1*2  mm. 

ffab.  Dominica,  ad  arbores  in  monte  Micotrin*  (Elliott, 
no.  99),  etiam  in  monte  Diablotin  (Elliott,  nos.  649  et  671, 
Oct.  1892). — Species  insignis  colore  rufulo,  foliisque  margine 
extemo  late  incurvis ;  in  F.  inflexa  tamen  folia  magis  elongata 
apicem  faabent  late  incurvum  vel  etiam  involutum. 

80.  R.  POBTOBiCEKSis,  Steph.  in  Hedwigiay  1888,  p.  298. — St. 
Vincent,  Eichmond  Valley  (212). 

81.  E.  SACCATILOBA,  Steph,  in  Hedtoigia^  1884,  p.  129. — Dominica, 
Morne  Diablotin  (no.  ?).    A  solitary  stem. 

82.  E.  iirrLEiA,  Qottsch,,  Steph,  in  Hedwigia^  1884,  p.  148. — 
Dominica,  Morne  Diablotin  (671,  673,  685). 

83.  E.  TECTiLOBA  ?,  Steph.  in  Eedwigiay  1888,  p.  298. — Dominica, 
Mome  Couronae  (2]  6). 

Subtribus  ii.  PTILIDIFM 
Oenus  4.  Isotachis,  Mitt. 

84.  I.  ^BBULATA,  ffutnotjin  Fee,  Fry,  1875,  p.  2.  Jungermannia 
serrulata,  Sw.  Prod.  Fl.  Ind.  Occ  143. — Dominica,  Grande 
8oufiri^re  (810,  811,  866,  877),  windward  road  to  the  Lake 

509\  Eoseau  Valley  (92,  93),  Mome  Micotrin  (71). 

Var.  PUBPVBEA,  Jung,  serrulata,  var.  purpurea,  Hook.  Bot. 
Misc.  i.  p.  13,  t.  10.— Dominica,  Grande  Soufiri^re  (812,  813, 
814). 
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Other  varieties  are  Dominica,  Grande  Souffri^re  (816, 838, 863, 
865,  868). 

This  species,  which  is  figured  in  Hooker's  *  Musci  Exotici,' 
tab.  88,  is  represented  by  the  largest  number  of  specimeos  of 
any  in  Mr.  Elliott's  collection.  They  were  mostly  gathered  on 
the  Grande  Souffri^re  mountain  in  Dominica,  and  at  the  margin  of 
**  the  Boih'ng  Lake,"  at  an  elevation  of  about  4000  feet,  and  are 
often  thickly  coated  with  sulphur  and  other  mineral  deposits.  In 
colour  they  vary  from  nearly  white  to  the  sanguineous  hue  of 
T&T.  purpurea.  Hook.  Bot.  Misc.  vol.  i.  p..  13,  and  in  the  degree 
of  cutting  of  the  leaf-margins  from  deeply  dentate  all  round  to 
nearly  or  even  quite  entire ;  but  I  fail  to  find  any  characters 
sufficiently  constant  to  separate  them  into  more  than  one 
species ;  and  the  four  "  species  "  into  which  the  Isotachis  of  the 
Souffri^re  of  Guadeloupe  has  been  divided  are  to  me  unintelligible. 
It  might,  however,  be  interesting  to  whoever  could  spare  the 
time  and  pains  to  trace  out  the  varieties  of  this  polymorphous 
species. 

In  every  Isotaohis  the  outermost  coat  of  the  fleshy  perianth  is 
really  the  essential  layer.  It  exists  ab  initio,  and  extends  to  the 
very  apex  at  maturity.  The  inner  layers,  variable  in  number, 
vary  also  in  height ;  but  all  fail  below  the  summit,  which  occurs 
rarely  with  a  narrow  free  laciniate  apex.  I  went  over  this 
question  when  I  was  describing  Fleuroelada,  a  near  ally  of 
Isotachis,  for  my  memoir  "  On  Cephalozia  "  (1882).  The 
perianth,  usually  5-8  cells  thick  below  the  middle  (though  I 
found  one  from  the  Swiss  Alps  only  8  cells  thick),  has  exactly 
the  same  structure  as  in  Isotachis,  as  I  proved  by  cutting  vertical 
sections  of  several  perianths.  Our  commoner  hepatics  are  apt 
to  have  the  perianth  abnormally  thickened  when  they  grow  in  a 
cool  region,  above  their  normal  range.  When  this  happens  to 
Cephalozia  hieuspidata,  it  becomes  the  var.  alpicola  of  Massal.  et 
Carestia,  *'  Epatiche  delle  Alpe  Pennine  "  in  '  Nuovo  Giorn.  Bot.' 
xii.  tav.  10. 

A  very  near  ally  otlsotachis  is  the  minute  Jungermannia  laxi- 
folia,  Hook.,  of  our  northern  rills,  on  which  I  founded  the  new 
genus  Hygrohiella — so  near,  indeed,  that  I  thought  of  making  it 
a  subgenus  of  Isotaehis:  the  underleaves  nearly  equalling  in 
size  the  bifid  side-leaves,  the  lax  elongate  cells,  such  as  exist  in 
every  Isotachis,  the  fusiform'  perianth,  narrowed  at  the  apex  and 
nearly  closed,  triquetrous  but  not  plicate,  nor  yet  constricted  by 
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tha  folding  of  a  normally  trancate  perianth  as  in  Cephalozia,  Ac. 
The  perianth,  howeTer,  is  only  slightly  thickened ;  and  the  oblong 
(not  cylindrical)  capsule  has  straight  yalyes,  not  twisted  as  in 
every  true  Isotachiiy  and  the  male  flowers  are  1-  (not  2-  or  3-) 
androuB. 

85.  IsoTAOHis  XBYTHBOBHiZA,  Besch.  in  Joum,  de  Bat.  1893, 
p.  184— Dominica,  Eoseau  Valley  (74, 109),  (Jrande  Sonffri^re 
(874). 

(3>enus  5.  Sextdtiteba^  Endl, 

86.  S.  jJTSiFRniNJLj  Neesy  in  8yn.  Hep.  p.  289. — St.  Vincent,  Mt. 
St.  Andrew's  (69),  Eichmond  Peak  (163).  Dominica,  Home 
Trois  Pitons  (482,  735),  Mome  Diablotin  (679).— This  species 
appears  to  be  not  uncommon  on  the  mountains  of  both  islands. 
The  following  species,  which  I  believe  to  be  new,  was  found 
only  once. 

87.  Sehdtneba  ELLiorrn,  Spruce^  n.  sp.  (Tab.  XXV.  figs.  4-10.) 
Dioietty  ca^spitosa,  flavo-yiridis,  basi    rhizomatosa  intricato- 

ramosa,  caules  assurgentes,  8  cm.  longos,  simplices  yel  pauci- 
rameos  proferens.  Folia  parrula,  densa,  patenti-secunda,  pro- 
funde  (ad  |  usque)  bifida,  basi  vaginante  quadrata,  late  flayo- 
yittata,  margine  rude  pauciserrata  laciniatave,  dentibus  1-4 
sursum  versis  (nee  runcinatis) ;  crura  subulata,  sensim  acumi- 
nata acuta,  insigniter  carinata  et  ad  carinas  cellulis  4^5-8eriatis 
flayis  yittata;  eellula  omnes  pachydermes,  trigonib  magnis, 
alares  mediocres  pallid®,  oblong®,  ad  yittam  duplo  majores. 
Andrcccia  medio  caule  posita;  hracteee  f.  caulinis  consecutive, 
turgidiores,  diandrsB.  Planta  $  abest. — Folia  2*0  mm.  longa^ 
basis  '6  x  '8,  crura  1*5,  cellula  alares  ^  mm. 

Sab.  Insula  Dominica,  in  monte  Trois  Pitons  dicto,  ad  arbores 
(Elliott,  no.  734,  Nov.  1892). — S.  runcinafa,  TayL,  et  S.  aean- 
thelia,Tioh.(Herberta  aoantheliay  Spruce, in  Trans.  Bot.  Soc.  Edinb. 
xv.  p.  344),  longe  robustiores  sunt,  foliis  basi  spinis  ciliisve  deor- 
sum  hamatis  armat®,  hffic  etiam  foliorum  cruribus  longissime 
acuminatis  obscurius  vittatis,  ilia  foliis  solum  ad  dimidium  bifidis 
diversa  est. 

Genus  6.  Tbichocolba,  Dum. 
I  haye  reinstated  the  generic  name  Trichocolea  for  the  tropical 
species  with  the  involucre  quite  free  from  the  calyptra,  for  which 
I  had  adopted  Lindberg*9  name  Leiomitra  in  'Hep.  Amaz.' 
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p.  347.  There  is  really  no  other  difference,  and  the  foliage  and 
all  essential  characters  of  the  fruit  are  so  exactly  the  same  in 
both  groups  that  it  seems  unnatural  to  separate  them.  More- 
over, although  the  calyptra  is  not  veiled  by  the  adherent 
involucre,  it  is  in  most  species  bristled  over  with  the  persistent 
sterile  styles ;  so  that  the  name  LeiomUra  can  hardly  be  called 
appropriate. 

Subgenus  Leiomitba,  Idndh. 

88.  TBiCHonoLiA  TOKEirrosA,  Spruce,  in  Trans,  Bot,  Soe,  Udinb. 
XV.  p.  348.— St.  Vincent,  Bichmond  Peak  (218).  Dominica, 
Home  Micotrin  (88). 

Var.  PLATTCLADA^  Spruce  (vel  sp.  nova). — Dominica,  Boseau 
Valley  (91),  Mome  Couronne  (245). 

89.  T.  FLACCiDA,  Spruce,  LeiomUra  flaccxda.  Spruce,  in  Trans. 
Bot.  Soc.  Edinb.  xv.  p.  349. — Dominica,  Morne  Couronne  (218). 

90.  T.  (Leiomitba)  0bacilltica,  Spruce,  n.  sp. 

Dioica,  alba,  tenuissima,  caule  5  cm.  longo,  simpliciter  pinnate, 
prostrato.  Iblia  laxiuscula,  subsquarrosa,  profunde  4-fida,  limbo 
basali  pro  m.  unicam  cellulam  lato ;  crura  2  cellulas  lata,  1  v.  2 
cell,  longa,  apice  trifurca,  dein  semel  bisve  bifurca,  cellulis  f ur- 
carum  uniseriatis,  5plo  longioribus  quam  latis.  Filiola  foliis 
conformia,  s®pe  solum  tricrura. — Folia  0*8,  oellula  0*15  x  '03  mm. 

Hah.  In  monte  Diablotin  insula  Domicnide,  ad  arbores 
(Elliott,  no.  684,  Oct.  1892). 


Subtribus  iii.  TEIGONANTHE^  e.  HYPOQYNEjE. 

§  1.  Cephaloziea, 

Genus  7.  Cephalozia,  Dum. 

In  Cephalozia  proper  there  is  but  one  species,  found  in  small 
quantity  creeping  over  an  Aneura  at  the  G-rande  Souffri^re  of 
Dominica,  but  in  a  good  state  of  fruit,  which  has  enabled  me  to 
describe  it.  It  had  already  been  found  in  Cuba  by  Wright,  and 
named  by  Gottsche  Jungermannia  Wrightii,  It  is  interesting 
from  being  a  close  ally  of  the  most  beautiful  of  our  British 
C^halozim  (C.  eurvifolia),  from  which  it  differs  mainly  in  the 
presence  of  marginal  teeth  or  spines,  but  has  the  same  saccate 
asymmetrical  base.  ' 
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91.  Cephalozta.  Wbighth,  QotUche^  MS.,  var.  bicobnis,  Spruce. 

(Tab.  XXVI.  figs.  l-A.) 

Monoica  et  dioica,  Pusilla,  tenera,  yirescenB,  caule  2  cm.  longo 
arete  repeute,  tenui,  flexuoso,  ramisque  (paucis,  longis,  ssepe 
arcuantibuB)  aequaliter  densifoliis.  Folia  imbricata,  assurgenti- 
secunda,  oblique  oblonga,  ultra  ^  bifida,  segmeDtis  angustis 
sensim  cuspidatis,  cuspide  cellulis  4-8  uniseriatiB  coDstante, 
circinato-forficatis  et  cum  contrariis  intextis;  margine  extemo 
medio  dentibuB  sub  8,  dissitis  armata,  sinu  praelato  semicirculari 
plerumque  dentes  2,  lougiores  mouBtrante,  dentibus  omnibuB 
conicia  unicellularibuB  ;  baai  postica  in  nacculum  oviformem 
ultra  caulem  exBtantem  protracta ;  cellula  subparruliB,  oblongo- 
bexagoniB,  parum  chloropbylloBSB.  Foliola  nulla.  Flora  $ 
ramulo  brevi  poBtico  constanteB ;  hraetea  triBticbie,  Bubtrijugae, 
foliis  triplo  fere  majores,  oyatse,  carinatiB,  ad  j~|  bilobe,  lobiB 
seoBim  acuminatis,  acutis,  margine  infero  denticulate,  supero 
crebre  spinuloBse.  Ferianthia  magna,  bracteaB  duplo  superantia, 
lineari-prismatica,  triquetra,  medio  8epe  cingulo  purpureo  ornata, 
ore  recte  truncate  crebre  setoBa  ciliolatave.  Andrcscia  plurijuga, 
in  caule  ramisque  baaalia  terminaliaye ;  hracteat  foliis  subminores, 
breyiter  bifidsB,  segmentis  strictis,  acuminatis  (cuspide  nulla),  basi 
esaccatflB,  antice  tamen  lobulo  inflate  antheridium  solitarium 
velante  auctsa. — Folia  *5  X  '25,  saeculm  '1-*12,  eellula  ^^p-^ ; 
hractea  1'25 X 07  ;  perianthia  2*5 X 'GS-'TO  mm. 

Hah,  Super  Aneuram  sp.,  in  crateris  Grande  Souffiriere  dicti 
margine  insule  Dominice  (Elliott,  no.  886,  Dec.  1892). 

01%,  The  typical  form  of  this  species  was  gathered  in  Cuba  by 
the  late  Mr.  C.  "Wright,  and  the  specimens  were  issued  after 
his  death,  under  Gottsche's  MS.  name  by  Prof.  Asa  Gray,  in  1886. 
It  diff'ers  from  the  Dominican  variety  in  the  leaves  being  more 
spluose,  the  sinus  rather  shallower  and  less  rounded,  and  the 
shorter  segments — ^less  incurved  and  horn-like. 

G^nus  8.  Alobielljl,  Spruce, 

92.  A.  HusNOTi,  Ootttehcj  in  Rev,  Bry.  1875,  p.  8 ;  Joum.  de 
Botanique,  1893,  p.  187. — Dominica,  Mome  Anglais  (494), 
Mome  Trois  Pitons  (490,  718). — This  species  was  gathered 
by  me  in  1855  in  the  Peruvian  Andes  and  by  M.  Husnot  in 
Guadeloupe.  Mr.  Elliott's  specimens  possess  perfect  perianths. 
The  following  species  is  new  and  very  distinct. 
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93.  Alobiella  dominicensis,  Spruce,  n.  sp.     (Tab.  XXVI. 

figs.  5-9.) 

Dioicay  pusilla,  tenera,  albicans,  in  plagas  latas  effusa ;  eaules 
vix  BemipoUicares,  assurgentes,  parutn  ramosi,  interdum  flagel- 
liferi.  Folia  patentia,  dissita,  florem  $  versus  confertiora  major- 
aque,  OTata  oTatove-lanceolata,  obtusata,  raro  retusula,  rarissime 
obtuse  bidentata;  eellula  pellucidae  pacbydermes,  infeiiores 
magnffi  sublineares,  superiores  duplo  fere  minores  et  breviores. 
Flares  2  terminales ;  hraeiece  obscure  tristichae,  2-3-seriat©,  foliis 
dimidio  longiores,  apice  saepe  obtuse  3-^entatse.  Ferianlhia 
(immataira)  emersa,  late  linearia,  trigona,  truncata,  ore  insDqualiter 
laciniato-dentata. — Folia  '65  X  '35,  cellulm  inferiores  j^,  super- 
tores  T^-^ ;  hracte€B  '9-l'l ;  perianthia  1*3  X  0*6  mm. 

Hah.  Dominica,  Laudat,  in  Valle  Eoseau,  ad  terram  (Elliott, 
no.  67,  81,  82,  Junio  1892). 

Genus  9.  OnoirroscHiSMA,  Bum. 

94.  O.  PBOSTBATUH,  Spruce,  Sphagnoeeetes  prostrata,  Nees,  in 
Syn.  Hep.  p.  149.— Dominica,  Morne  Diablotin  (665,  680), 
Mome  Couronne  (233). 

Genus  10.  Adelanthtjs,  Mitt. 

95.  A.  DiciPiENS,  Mitt.  Var.,  Spruce,  in  Joum.  Bot.  1876, 
p.  196.— Dominica,  Morne  Diablotin  (653,  658,  659,  660). 

Of  tbis  species,  first  gathered  in  Ireland  by  Miss  Hutcbins,.but 
only  the  male  plant,  Mr.  Elliott  gathered  copious  and  luxuriant 
but  sterile  specimens.  The  fertile  plant  had  been  gathered  in 
Cuba  by  Wright,  and  in  the  Quitenian  Andes  by  myself  in  1857. 
The  American  form  has  ratber  rounder  leaves,  less  sharply  toothed 
than  tlie  European,  but  I  find  no  other  difference.  Mr.  Elliott 
did  not  succeed  in  finding  a  second  Dominican  species — 
A.  decurvus.  Mitt.  (Spruce  in  *  Joum.  Bot.'  1876,  p.  199 ;  Hep. 
Amaz.  p.  406),  of  which  the  Bev.  L.  Guilding  had  gathered  the 
female  plant  in  that  island,  and  I  the  male  plant  in  the  Peruvian 
Andes  in  1855. 

Genus  11.  Kajsttli,  Gray. 

96.  K.  POBTOBiCENSis,  Steph.  in  Redwigia,  1888,  p.  280 
(=ir.  vincentina,  H.  Wright,  in  Joum.  Bot.  1891,  p.  106). — 
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St.  Vincent,  Mt.  St.  Andrews  (65,  88),  Souffriere  (45), 
Bichmond  Peak  (200).  Dominica,  Mome  Diablotin  (645), 
Mome  Trois  Pitons  (764). 

§  2.  Zepidoziew. 
Genus  12.  Lbpedozia,  Dum. 

97.  L.  PATBKS,  Lindenh.  in  8yn.  Hep.  p.  202. — Dominica,  Boseau 
Valley  (59). 

Of  Lepidozia  Mr.  Elliott  gathered  but  one  species — ^the 
microphyllous  Z.  patens,  which  occurs  also  in  the  French 
Antilles. 

Oenus  13.  Bazzanta,  Gray  (aMastigobryum,  Neei), 
No  new  species  of  Bazzania  was  found.    Three  at  least  of  the 
following    seven    species — B.    vineeniina,    B.   Breutelii,    and 
B,  arcuata — extend  along  the  eastern  slopes  of  the  Andes  to  a 
few  degrees  S.  of  the  Equator. 

98.  B.  TENCKirrnrA,  Spruce,  in  Trans.  Bot.  Soc.  Edinl.  iv.  p.  377. 
— St.  Vincent,  Mt.  St.  Andrews  (63).  Dominica,  Mome 
Micotrin  (97,  99),  Mome  Couronne  (218). 

99.  B.  Bbexjtelii,  Spruce ;  Steph,  in  Hedwigia  (1888),  p.  300.— 
Dominica,  Mome  Micotrin  (94),  Boseau  Valley  (96),  Mome 
Diablotin  (678). 

100.  B.  SUBFALCATA,  Spruce.  Masiigohryum  suhfalcatutn,  Steph. 
in  Hedwigia,  1886,  p.  234.— Dominica,  Mome  Diablotin  (678). 

101.  B.  ABCUATA,  Spruce.  Mastigobryum  arcuctum,  Lindenb.  et 
Gottsche,  in  Syn.  Hep.  p.  718. — Dominica,  Mome  Micotrin 
(95),  Mome  Trois  Pitons  (728). 

102.  B.  PALCATA,  Spruce.  Mastigobryum  falcatum,  Lindenb.  in 
Syn.  Hep.  p.  231.— St.  Vincent,  Souffriere  (226). 

103.  B.  Kbugiaka,  Steph.  in  Hedwigia,  1888,  p.  ^)0.—{Exempl. 
unicum  in  Plagiocbila  repens.) 

104.  B.  LONOA,  Spruce.  Mastigobryum  longum^  Nees,  in  Syn. 
Hep.  p.  231. — Dominica,  Mome  Diablotin  (672). 

G^enus  14.  Micbopteby(3iuic,  Nees. 
Tbis  genus  is  represented  by  a  solitary  species  gathered  by 
Mr.  Elliott  in  several  stations  in  the  mountains  of  Dominica.     It 
had   previously  been  found  in  Porto    Bico  by  Sintenis  and 
described  by  Stepfaani. 


Digitized  by 


Google 


MB.  SICHA.BI)  SPBUCE*S  HEPATIC^  ELLIOTTIAIT^.  357 

105.  MiCBOPTEBTGiTJM  FOBTOBiCENSE,  Stepli,  in  Redtoigia^  1888, 
p.  294.  (Tab.  XXVII.  figs.  1-4.) — Dominica,  Morne  Micotria 
(104),  Morne  Diablotin  (664,  667),  Mome  Trois  Pitons  (726), 
Grande  Soufin^re  (845). 

Subtribus  iv.  JUNGERMANNIDE^, 

Genus  15.  Lophocolea,  Bum, 
There  are  only  three  species  of  Lophocolea^  all  rather  scanty 
and  meagre.  X.  Martiana,  a  large  and  conspicuous  species,  is 
widely  distributed  in  tropical  America,  but  exists  in  the  greatest 
profusion  and  beauty  on  prostrate  and  decaying  trunks  in  the 
forests  of  the  Amazon,  where  flakes  large  enough  for  a  moderate 
tablecloth  may  sometimes  be  torn  away  in  a  piece. 

106.  L.  Mabtiaka,  Nee9j  in  8yn,  Hep,  p.  152. — St.  Vincent,  Rich- 
mond Peak  (216).  Dominica,  Mome  Micotrin  (69, 98),  Morne 
Diablotin  (643),EoBeau  Valley  (76)  var.,  Mome  Couronne  (226). 

107.  L.  CONKATA  ?,  NeeZy  in  Syn,  Hep.  p.  153. — Dominica,  Mome 
Trois  Pitons  (738). 

108.  L.  Bbeutelii,  GotUchCy  in  Syn.  Hep.  p.  154.— Dominica, 
Eoseau  VaUey  (76). 

Genus  16.  Lkiosctphcs,  Mitt. 

Of  this  genus  Mr.  Elb'ott  gathered  two  species,  both  apparently 
new  to  the  Antilles,  although  one  of  them,  L.  Jaekii,  Steph.,  had 
previously  been  gathered  on  the  *  paramos '  of  New  Granada  by 
the  late  G.  Waliis  and  described  by  Stephani.  It  is  a  fine  large 
species,  of  a  deep  red-brown  colour,  and  is  notable  for  its  pitcher- 
shaped  perianth  and  its  large  and  curiously  cut  stipuJes. 
Mr.  Elliott  got  weU-f  ruited  specimens  in  three  localities.  The 
second  species,  Z.  ovatm^  is  hitherto  undescribed.  It  is  a 
smaller  species  than  L,  Jaekii^  of  much  the  same  coloiur  except 
the  perianth,  which  (curiously  enough)  is  always  green. 

109.  L.  Jackh,  Steph.  in  Hedwigia,  1892,  p.  21.— St.  Vincent, 
Souffri^re  (47).  Dominica,  Eoseau  Valley  (58,  65),  Mome 
Diablotin  (657),  Mome  Trois  Pitons  (740). 

110.  L.  OTATTTS,  Spruce,  n.  sp.     (Tab.  XXVII.  figs.  5-9.) 
DioicGy  mf o-badia,  depresso-csBspitosa ;  caules  3  cm.  alti,  in- 
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tricati,  vage  ramosi.  Folia  opposita,  aubimbrieata,  subplana, 
suboblique  ovata,  late  obtusata,  repanda;  cellulw  sat  magnse, 
ovales,  convexsB,  pellucid©,  trigonis  angalaribus  auctaa.  Foliola 
duplo  breviora,  appressa,  oblonga  vel  subobovata,  ad  ^  bifida,  sinu 
lato  lunato,  segmentis  tenuicuspidatis,  utrinque  supra  basin 
hasfcatim  unispinis,  ipsa  basi  cum  foliis  brevissime  connata. 
Flora  $  terminales ;  bractea  laxsB,  foliis  vix  divers©,  pauUo 
breviores  et  latiores ;  hracteola  foliolis  conformis.  Periantkia 
alte  emersa,  exacte  oviformia,  pallida,  fragilia,  inflata,  solum 
apicem  subcouBtrictura  laticrenatum  versus  subcompressa. 
Calyptra  (juvenilis)  obovata. — Folia  15  X  1"2,  cellula  t^;  foliola 
*8 X '4  (sine  spinis)  ;  perianthia  3*0 X 20-1 '8  mm. 

Eidb.  Dominica,  in  monte  Trois  Pitons  dicto,  ad  arbores 
(Elliott,  no.  772,  Nov.  1892).— Affinis  L.  Chamissonis  (L.  et 
O.X  distincta  tamen  forma  foliorum,  cellulis  magnis,  perianthio 
turgido,  ore  constricto,  etc. 

Genus  17.  PlagiochilI,  Dum. 
Plagiocliilay  as  was  to  be  expected,  is  in  great  force.  I 
enumerate  21  species  collected  by  Mr.  Elliott,  rather  more 
species  having  occurred  in  St.  Vincent  than  in  Dominica,  which 
is  contrary  to  the  proportion  in  most  other  genera.  Of  the 
whole  number  odIj  one  appears  to  be  quite  new,  and  I  have 
ventured  to  dedicate  it  to  Mr.  Elliott.  The  rest  all  occur  in 
other  West  Indian  islands.  A  very  few  spread  along  the 
Andes  to  the  Equator,  but,  so  far  as  I  know,  only  a  single 
species  reaches  the  southern  tropic. 

§1.  Spinulosa. 

111.  P.  GTMisrocALTCTNA,  Mont.  et  Neesy  in  Syn.  Sep.  p.  32. — 
Dominica,  Boseau  Valley  (63,  64,  65). 

Var.— St.  Vincent,  Souffri^re  (46),  Mt.  St.  Andrews  (65). 

112.  P.  ouADALXTPEKsis,  Oottsche,  in  Rev,  Bry.  1875,  p.  2 ;  Joum, 
de  Botanique,  1893,  p.  189. — Dominica,  Mome  Diablotin 
(655,  670). 

113.  P.  coBTinirDKirs,  Oottsche,  in  Linnaa^  1852,  p.  337. — St. 
Vincent,  Bonhomme  Valley  (94).  Dominica,  Morne  Couronne 
(211),  male  plants. 
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114.  Plagiochiul  bicobnis,  Hampe  et  Gottsche,  in  Linncea,  1852, 
p.  338;  Redwigiay  1888,  p.  296.— Dominica,  Mome  Micotrin(99), 

115.  P.  BIDKK8,  Oottsche,  in  Ann.  8c,  Nat.  S^r.  IV.  yiii.  p.  322. 
— Dominica,  Morne  Trois  Pitons  (721,  722),  Mome  Diablofcin 
(700),  a  vap. 

116.  P.  TENUIS,  Lindenh,  in  Syn.  Sep.  p.  32. — St.  Vincent,  Mt. 
Sfc.  Andrew's  (67),  Bonhomme  Valley  (91).  Dominica,  Morne 
Couronne  (215) — a  var.  ? 

117.  P.  DiTABiCATA,  Lindenh.  in  Syn.  Hep.  p.  30. — Dominica, 
Mome  Micotrin  (68),  Mome  Trois  Pitons  (723). 

118.  P.  BEMOTIFOLIA,  Hatnpe  et  OotUche,  in  LintKeOy  1852, 
p.  340. — St.  Vincent,  Grand  Bonhomme  mtn.  (92).  Dominica, 
Mome  Couronne  (213). 

119.  P.  Pebbottetiana,  Mont,  et  Oottsche^  in  Ann.  8c.  Nat. 
Ser.  IV.  vi.  p.  195. — Dominica,  Morne  Micotrin  (100),  and 
perhaps  Mome  Diablotin  (682). 

120.  P.  SIMPLEX,  Lindenh.  in  8yn.  Hep.  p.  30. — St.  Vincent, 
Mome  Gam  (51). 

121.  P.  BUBSATA,  Lindenh.  in  8yn.  Hep.  p. 33. — ^Dominica,  Morn© 
Diablotin  (640). 

Var.— St.  Vincent,  Mt.  St.  Andrews  (64),  Souffri^re  (96). 

§  2.  Adiantoidea  a.  OrandifolicB. 

122.  P.  ADiAKToiDES,  Lindenh.  in  8yn.  Hep.  p.  38. — Dominica, 
Morne  Diablotin  (674). 

123.  P.  noMiKiCENSis,  Tayl.  in  Hook.  Land.  Joum.  Bot.  vii. 
p.  270,  et  in  8yn.  Hep.  p.  642. — Dominica,  Mome  Micotrin 
(101),  Mome  Diablotin  (655). 

124.  P.  STJPEBBA,  Lindenh.  in  8yn.  Hep.  p.  39. — St,  Vincent, 
Bncament  Valley  (205).    Dominica,  Morne  Micotrin  (103). 

125.  P.  Elliottii,  8pruce,  n.  sp.    (Tab.  XXVIII.  figs.  1-5.) 
IXdca,  elata,  virescens,  caespitosa ;  caules  3-pollicares,  validi, 

semel  bisve  dichotomL  Folia  distiche  patentia,  subopposita  vel 
alterna,  basi  brevi  spatio  imbricata,  supeme  dissita,  oblique 
semicordato-ovato-oblonga,  apice  oblique  truncate  pauci-(l-4-) 
denticulata — rare  rotundata  vel  abrupte  acuta — margine  antico 
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leyiter  recurvo  longe  decurrentis  integerrima,  rarias  sabdenticu- 
lata,  postico  apioem  TerauB  2-4-deQticulata  yel  calya,  medio 
eetulis  1-4  armata,  ban  decurrenti-amplexante  recurva  crebrius 
Betulosa  ciliolataye  (setis  8ub  12) ;  celluUs  parruliB,  subpellucidie, 
tiigonis  yix  uUis.  Flora  $  in  dicbotomiis ;  hraciea  foliis 
SBquimagne,  magis  oyales,  margine  postico  toto  spinulossB.  Feri- 
anthia  (juyenilia)  compressorcampaDulata,  bine  breyi  spatio 
anguste  subalata,  ore  rotundato  spinuloso. — Folia  3*3  x  2*0--2'5, 
cellules  ^  mm. 

Hob.  Ids.  Dominica,  ad  arbores  in  monte  Micotrin,  alt.  2000- 
4000  ped.  (Elliott,  no.  102,  Junio  1892),  in  monte  Trois 
Pitons  (Elliott,  no.  717).  Ins.  S.  Vincentii,  in  m.  Sti.  Andre» 
(Elliott,  no.  63,  Feb.  1892). — ^Ab  icone  P.  ahrupta  Linden- 
bergii,  Sp.  Hepat.  p.  106,  tab.  20,  distat  foliis  basi  postica  crebre 
ciliolatis  (nee  calyis)  *. — Planta  P.  Elliottii  e  Dominica  folia 
magis  dentata  babet ;  Vincentina  foliis,  basi  apiceqae  exceptis, 
B»pe  integerrimis  gaudet.    Alia  differentia  non  adest. 

126.  Plagiochila  yikcxntdta,  Lindenh,  in  Syn.  Sep,  p.  41. — 
St.  Vincent,  Bucament  Valley  (205),  Bonbomme  Valley  (90). 

127.  P.  Bbefteliaka,  Lindenh.  in  Syn.  Hep.  p.  41. — St.  Vincent, 
Souffri^re,  Mt.  St.  Andrews  (225). 

Var.    GUADALUPENSis,    Gottsche. — St.  Vincent,   Bichmond 
Valley  (220).    Dominica,  Mome  Micotrin  (106). 

128.  P.  siTBPLAif A,  Lindenh.  in  Syn,  Hep.  p.  37,  var.  LiouLiFOLiAy 
Spruce.— 8t.  Vincent,  Bichmond  Valley  (222). 

§3.  CrUtata. 

129.  P.  CBISTATA,  Lindenh.  in  Syn,  Hep,  p.  46,  forma  pauper  ? 
—St.  Vincent,  Mt.  St.  Andrews  (65). 

130.  P.  HTPNOIDES,  Lindenh,  in  Syn.  Hep.  p.  46. — St,  Vincent, 
Gibson  mt.  (3). 

131.  P.  AFTnns,  Lindenh.  el  OottscJie  ?,  in  Syn.  Hep.  p.  644. — 
St.  Vincent,  Bichmond  Valley  (206),  Bichmond  Estate  (349). 

*  Mr.  Gkpp  has  kindly  sketched  for  me  the  leayes  of  an  original  specimen 
of  Lindenberg  in  Hampe*s  herbarium,  which  shows  them  narrow  and  entire  at 
the  base;  not  ciliate,  semicordate,  and  widely  OTcrpassing  the  stem  as  in 
P.  EUiotiii',  less  toothed  at  the  lateral  margins  and  more  truncate  at  the  apex. 
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Oenos  18.  STzreiELLA,  Spruce,  in  Trans.  Bot.  Soc.  Edmb, 
I?,  p.  499. 

Of  Syzygiella  there  is  only  a  single  species,  a  nearly  smooth- 
leaved  form  of  the  Jungermannia  perfoliata  of  Swartz.  I  had 
preyiously  known  this  species  as  very  rough-leaved,  but  seeing 
the  leaves  scarcely  at  all  tubercular  and  slightly  different  in 
outline,  I  at  first  took  it  for  a  distiuct  species.  Like  every  other 
Syzygiella  it  has  extraordinarily  large  trigones  at  the  angles  of 
the  leaf-cells,  in  which  it  agrees  with  Leioseyphus — another  genus 
with  similar  opposite  leaves,  but  differing  in  the  constant  presence 
of  large  stipules,  and  in  the  smooth  (not  numerously-plicate) 
perianth,  flattened  at  least  towards  the  truncate  apex. 

[Mr.  Spruce's  MS.  contains  an  abbreviated  note  on  synonymy 
of  Syzygiella,  which  I  interpret  as  follows : — Flagioehila  anomala, 
Lindenb.  et  Gottsch.  in  Svn.  Hep.  (1847)  p.  646,  was  figured  by 
Gottsche  in  1863  in  his  *  Mexikan.  Leverm.'  t.  7.  On  p.  63  of  the 
latter  work  Gt>ttsche  says  that  the  leaves  appear  *^  interdum 
bidentata."  Mr.  Spruce  considers  the  plant  to  be  identical  witli  his 
own  Syzygiella  plagioehilaidee  var.  iubintegra  described  in  Trans. 
Bot.  Soc.  Edinb.  xv.  p.  501,  with  the  leaves  "  raro  oblique 
bidentellis  "  ;  and  he  would  institute  the  name  Syzygiella  anomala, 
Spruce.  Further  the  var.  densifolia  of  S.  plagiochilaidet  (loc.  cit. 
p.  501)  is  identical  with  Chiloscyphue  mancus,  Mont.,  '  Sylloge ' 
(1856),  p.  63,  and  (?)  with  Flagiochila  eubintegerrima,  Nees,  in 
Lindenberg's  'Species  Hepaticarum '  (1839),  p.  129,  t.  28. 
Mr.  Spruce's  note  goes  on  to  say  "  fig.  6  ej.  tab.  aliena,  Flag,  vera 
(Nees,  Hep.  Jav.  79)  Mont,  f .  per  paria  approx.  Java  (Blume), 
Bolivia  (D^Orh,)'*  By  this  I  understand  that  Lindenberg's 
tab.  28.  fig.  6  represents  a  portion  of  an  entirely  different 
species,  a  true  Plagiochila,  which  seems  likely  enough,  for  the 
leaves  are  not  subentire  but  spinoso-dentate,  and  the  perianth 
is  clavato-obovate,  and  not  ovate,  turgid,  constricted  at  the  apex 
as  in  a  Syzygiella.  Indeed  I  would  venture  to  suggest  that 
fig.  6  belongs  to  Plagiochila  hahieneie,  Lindenb.,  which  is  figured 
immediately  above  it  on  the  same  plate.  It  is  true  that  the 
perianth  of  that  species  is  omitted  in  the  description  (p.  136)  as 
unknown.  Perhaps  that  is  another  mistake.  On  the  other  hand, 
Montague  describes  the  Bolivian  plant  in  D'Orbigny's  '  Voyage 
dans  I'Am^rique  m^ridionale '  (1835),  p.  80,  as  '*  foliis  per  paria 

approximatis subintegerrimis,  perianthiis  ovatis  compres- 

sis,  ore  truncato  ciliato  " — a  description  which  fits  Mr.  Spruce's 
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Syzygiella  plagiochiloides  var.  densifoUa  except  in  the  compres- 
sion of  the  perianth.  Possibly  the  two  plants  may  prove  to  be 
the  same  species.  As  to  JNees's  Javan  plants,  judging  from 
specimens  in  Herb.  Hampe  preserved  in  the  British  Museum, 
one  is  justified  in  referring  them  to  the  genus  SyzygieUa^  but 
not  to  8,  plagiochiloides^  from  which  8,  suhintegerrima  differs 
widely  in  habit  and  in  cell-structure.  The  trigones  at  the  angles 
of  the  cells  do  not  attain  that  remarkable  development  which  is 
exhibited  in  8.  plagiochiloides.  The  perianth  is  large,  turgid, 
longly  elliptical,  and  at  the  apex  plicate  and  plurifid.  The  leaves 
(and  also  the  male  bracts)  are  as  figured  in  Lindenberg's  plate, 
but  at  the  postical  base  are  rather  widely  connate,  the  margin  of 
the  connate  bases  being  distinctly  reflexed,  and  beneath  them 
tufts  of  radicles  spring  from  the  stem.  It  is  noteworthy  that 
the  plant  originally  described  as  Plagiochila  iuhinfegerritna  in 
*  Nova  Acta,'  xii.  (1824),  p.  238,  is  the  var.  /3  of  Nees's  *  Euumer- 
atio  plant.  Crypt.  Jave,'  1830,  p.  39,  and  of  succeeding  works. 
There  is  no  specimen  of  D'Orbigny's  plant  in  the  British 
Museum,  I  see  in  '  Hedwigia,'  1893,  p.  327,  under  Syzggiella 
mancay  that  Herr  Stephani  considers  8.  plagiochiloides  and 
Chiloscyphu*  mancus  to  be  synonymous. — A.  G.] 

132.  Stztgiella  pebfoliata,  var.  l^vioata,  Spruce  (S.  longi- 
caulis.  Spruce,  MS.).     (Tab.  XXYHI.  figs.  6-9.) 

Dioicay  olivacea,  csBspitosa;  caules  7-8  cm.  alti,  ssepe  arcu* 
antes,  inferne  dichotome  ramosi,  ramis  fastigiatis  longe  simpli- 
cibus  squifoliatis.  Folia  opposita,  patentia  vel  subsecunda, 
iuferiora  dissita,  superiora  imbricatula,  fere  transversim  inserta, 
utraque  basi  cum  contrariis  contigua  vel  leviter  connata,  ovato- 
ovalia  rotundata,  plana  vel  subconcava,  repanda ;  cellula  parvulas, 
subpellucidfiB,  convexul©,  trigonis  angularibus  auctse.  Floret 
nullos  inveni. — Folia  l'0-]'2  X  '75,  cellulce  -^  mm. 

Hah,  Dominica,  in  monte  Diablotin,  ad  arbores  (Elliott, 
no.  651,  Oct.  1892). — Jung,  oppositifolia  nob.  in  "  Hepat.  Boli- 
vian©" (Mem.  Torrey  Bot.  Club,  i.  p.  138),  qu»  etiam  vera 
Syzygiella  est,  distat  a  pr©cedente  statura  duplo  minore,  folus 
late  oblongis,  cellulis  scabris. 

Genus  19.  JimoEBicAiom,  Bi^p. 
Of  the  three  species,  one  («/".  dominicensis)  is  new — a  minute 
species  with  round  leaves,  in  size  and  character  near  the  J.  amoena 
of  Lindenb.  &  Gottsch.,  found  by  Llebmann  in  Mexico  and  by 
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myself  in  the  Peruvian  Andes,  but  differing  from  this  and  other 
species  in  the  truly  autoicous  inflorescence,  every  other  Eujunger- 
tnannia  being  either  dioicous  or  paroicous.  The  third  species, 
J.  ichUtophila^  is  so  distinct  in  habit  and  in  the  minute  bifid, 
obtusilobed  leaves  that  I  proposed  for  it  in  the  '  Hepat.  Amaz.' 
p.  511  the  Bubgeneric  name  Cephaloziopsis,  Perfect  perianths 
are  rare,  but  are  certainly  5-gonous  at  the  apex.  In  the  Peru- 
vian Andes  it  grows  on  argillaceous  schist,  in  the  Quitenian 
Andes  on  mica.  Mr.  Elliott's  specimens  grew  long  drawn-out  in 
a  stream  and  on  wet  rocks  and  banks  in  the  crater  of  the  G-rande 
Souflri^re,  Dominica. 

138.  JxTKGEBMAiiinA  CA.LLITHBIX,  Lindcfib,  et  Qvttsche,  in  8yn. 
Hep.  p.  673,— St.  Vincent,  Mt.  St.  Andrew's  (233). 

184.  J.  DOMiNicBwsis,  Spruce,  n.  sp.  (Tab.  XXIX.  figs.  1-3.) 
Monoica,  minutula,  in  plagas  latas  efl'usa ;  caule  3  mm.  longo, 
basi  rhizomatoso  subdiviso  prostrato  radicelloso,  deinde  assur- 
gente  simplice  vel  ramum  unum  alterumve  proferente,  inferne 
subaphyllo.  Tblia  dissita,  luride  rufescentia,  novella  virentia, 
oblique  vel  transverse  fere  inserta,  recurvo-patula,  ovali-orbicu- 
lata,  apice  rotundata  raro  retusa ;  celluhe  subopacsD,  minutulie, 
lequilateri-hexagonse,  marginales  concolores  quadratsB.  Flore*  $ 
terminales,  innovatione  (interdum  c^ )  suffulti,  vel  non  ;  hractece 
appresssB,  foliis  subconformes,  duplo  tamen  majores.  Perianthia 
alte  exserta,  cylindrico-f  usiformia,  apice  acuto  4-6-carinata,  l»via. 
AndroBcia  longispica,  plerumque  totum  ramum  sistentia ;  hractew 
julaceo-imbricatsB,  orbiculatae,  concave,  monandrsB. — Folia  '3  X 
'25,  '3  X  '3,  cellula  -^ ;  perianthia  1*0  x  0'3  mm. 

Sab.  Dominica,  Boseau  Valley,  in  terra  umbrosa  (Elliott, 
DO.  78,  Junio  1892).  Sti.  Vincent,  Eichmond  Valley  (Elliott, 
no.  174). — J.  crassula,  M.  et  Nees,  in  Brasilia  et  Juan  Fernandez 
lecta,  nostrsB  subsimilis,  folia  habet  ovata  concava,  et  perianthia 
multo  breviora,  ovata  inflata  et  obtusa.  J,  coniflora,  Schifi*n. 
(Hep.  *  Gazelle  '-Beise),  p.  10,  t.  2,  habitu  etc.  nostrsa  sub9imili8, 
quadruplo  major  est,  foliis  triplo  majoribus  suberectis,  perianthiis 
ecarinatis  hinc  profunde  unisulcis — ad  J.  pumiUe,  "With.,  instar, 
cui  affinis  videretur. 

135.  J.  scuiSTOPHiLA,  Spruce^  in  Trant.  Bot.  Sac.  Edinh.  xv. 
p.  613.  (Tab.  XX  [X.  figs.  4-6.)— Dominica,  Grande  Souffrlere 
(868,  859,  860,  861). 

LIHir.  JOUSlir. — BOTAITT,  TOL.  XXX.  2  D 
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Genua  20.  Alicitlahia,  Corda  ? 
To  Alieularia  (=iNardia,  Gray  &  Lindberg  ex  parte)  I  now 
refer,  but  doubtfully,  the  cuidous  Jungermannia  succulent a^  Eich., 
of  which  Mr.  Elliott  gathered  numerous  specimens,  thickly  en- 
crusted with  the  mineral  deposits  of  the  Grande  Souffri^re  of 
Dominica,  where  it  grew  along  with  Isotachii  serrulata.  In 
the  Trans.  Bot.  Soc.  Edinb.  iv.  p.  619,  I  proposed  for  it  the 
subgeneric  name  Apoiamanthus,  from  the  truncate,  obtusely 
trigonous,  emersed  perianth,  in  which  it  is  certainly  very  different 
from  the  immersed,  5-gonous,  microstomous  perianth  of  Alieu- 
laria scalaris.  Cord.,  and  its  allies. 

136.  A.  srccTTLENTA,  SpTuce,  Jungermannia  eucculenta^  Lehm. 
&  Lindenb.  in  Syn.  Hep.  p.  84. — Dominica,  Grande  Souffri^re 
(835,  836,  837,  838,  839,  840,  841,  842,  843,  850,  864,  869). 

Genus  21.  Ttlimaitthtis,  Mitt, 
Of  this  genus  Mr.  Elliott  gathered  all  the  three  species  pub- 
lished by  Lindenberg,  as  species  of  Flagiochila^  in  the  *  Species 
Hepaticarum.*      Unfortunately  they  are  all  sterile,  and  there- 
fore do  not  show  the  saccate  perianth  characteristic  of  the  genus. 

137.  T.  laius,  Spruce,  in  Tram,  Bot.  Soc.  Edinh,  xv.  p.  502. 
Plagiochila  laaa,  Lindenb.  in  Syn.  Hep.  p.  35. — St.  Vincent, 
Mt.  St.  Andrew's  (65).     Dominica,  Morne  Diablotin  (676). 

138.  T.  APPHOXIMATTTS.  TlagiochHo  approanmata,  Lehm.  &  Lin- 
denb. in  Syn.  Hep.  p.  49. — Dominica,  Morne  Diablotin  (676). 

139.  T.  AMPLEiiPOLirs.  Plagiochila  amplexifolia^  Hampe,  in 
Syn.  Hep.  p.  49. — ^Dominica,  Eoseau  Valley  (73). 

Subtrihufl  V.  FOSSOMBRONIEjE, 
Genus  22.  Scalia,  G^ray  (=HAPL0MiTEnjM,  JV^^*). 

140.  S.  ANDiNA,  Spruce^  in  Trans.  Bot.  Soc.  Edinh.  xv.  p.  532 
(=Haplomitrium  andinum  ejusdem  MS.  1856= J^.  mnioides^ 
Gottsche,  in  Besch.  *H^patiques  des  Antilles  Pran^aises,' 
1893).  (Tab.  XXX.  figs.  1-6.)— Dominica,  Morne  Micotrin 
(85),  Morne  Trois  Pitons  (767). 

This  fine  hepatic,  a  very  near  ally  of  our  British  Jungermannia 
Hookerif  Sm.,  but  thrice  the  size,  was  gathered  by  me  in  the 
PeruTian  Andes  in  July  1856,  and  named  at  the  time  as  above. 
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I  can  now  safely  assert  that  the  Peruvian  plant  and  the  West- 
Indian  are  the  same  species,  Mr.  Elliott's  specimens  gathered  in 
two  localities  ia  Dominica  agreeing  perfectly  with  mine. 

Genus  23.  Symphtogtka,  Mont. 

Of  the  two  SymphyogyruB  gathered  by  Mr.  Elliott,  one  is  new 
and  is  remarkable  for  the  costa  of  the  frond  being  traversed  by 
three  dark  ligneous  bands  or  threads.  Unfortunately  it  is 
sterile. 

141.  S.  siNUATA,  Mont*  et  Nees,  in  D'Orhign.  Toy,  p.  61,  et 
in  Syn.  Hep,  p,  482. — Dominica,  Morne  Trois  Pitons  (693, 
765). 

142.  S.  TBiviTTATA,  Spruce,  n.  sp.     (Tab.  XXX.  figs.  7-11.) 
Dioica,  in  ipsa  basi  ramosa ;  frondes  2=^8  cm.  longas,  liueari- 

lanceolatas,  undulatas,  virentes,  margine  subrufo  repando  inte- 
gerrimo,  plerumque  simplices,  raro  f rondulam  anticam  emittentes, 
proferens.  Costa  frondis  sat  valida,  sectione  lanceolata,  filis 
vittisve  tribus — raro  supeme  solum  duabus^ — tenuibus  nigres- 
centibus  ligneis  percursa;  limhus  unistratus,  cellulis  magnis 
sequilateris  constaQS.  Mores  2  fftcie  frondis  antica  orti ;  oalyptra 
(juvenilis)  cylindrica,  apice  pistillidia  plurima  gerens,  basi  ad 
8,  hrasiliensis  ins  tar  involucrata. — Frons  5  mm.  lata^  cellula 
T^mm. 

Hah.  Dominica,  ad  saxa  humida  montis  Micotrin  (Elliott, 
no.  86,  Junio  1892),  etiam  in  monte  Trois  Pitons  (Elliott, 
no.  774,  887,  Nov.  1892),  et  in  Monte  Diablotin  (Elliott, 
no.  695). — S.  hrasiliensis  minor  est,  costa  frondis  solum  uni- 
vittata. 

GcQus  24.  Blyttia,  Endlich, 

143.  B.  Ltbllii,  Endl.  in  Syn,  Hep.  p.  475,  var.  ? — Dominica, 
Grande  Souffri^re  (871,  872). 

Genus  25.  Monoclea,  Hook. 

144.  M.  EoESTEEi,  Hook.  Muse.  Exot.  1. 174.— St.  Vincent,  Bich- 
mond  Y alley  (194),  on  rocks;  Hermitage  Woods  (187). 
Dominica,  Morne  Trois  Pitons  (887),  Morne  Diablotin  (696). 
This  plant  is  a  curious  instance  of  a  large  frondose  hepatic 

discovered  by  G.  Forster  (on  Captain  Cook's  second  voyage, 
1772-75)  in  the  Australian  Islands,  having  since  been  found  to 
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extend  throughout  the  entire  length  of  South  America ;  nor  has 
anyone  hitherto  heen  able  to  separate  the  West-Indian  and 
South- American  from  the  Australasian  plant  specifically. 

A  few  years  ago  some  fern-roots  from  New  Zealand  reached 
Backhouse's  nursery  at  York,  and  on  them  grew  an  unknown 
f  rondose  hepatic.  It  was  sterile  but  throve  well  in  its  new  home. 
Mr.  Webster,  the  manager,  watched  it  sedulously;  but  some 
years  elapsed  ere  it  showed  signs  of  flowering  and  at  length  pro- 
duced a  single  perfect  fruit,  which  he  sent  to  me.  This  proved 
the  plant  to  be  the  Monoclea  leptohymenia^  Tayl.,  **  Hepat.  Ant- 
arct."  in  Lond.  Journ.  Bot.  1844,  p.  575  =:Dendroeero8  lepto- 
hymeniu$,  Synops.  Hepat.  1847,  p.  580,  **  Columella  tenuissima, 
nee  nisi  ope  lentis  observanda.''  It  is  a  true  Monoclea^  with  all 
the  characters  of  that  genus  ;  involucres,  follicular  capsule,  bi- 
spirous  elaters,  Ac.,  all  as  in  Jf.  Forsterij  but  the  frond  much 
broader  and  thinner.  Taylor's  description  is  accurate  enough, 
except  as  to  the  "  columella  tenuissima  "  &c. ;  for  there  is  'no 
columella,  and  what  has  been  taken  for  one  has  probably  been  a 
thread-like  strip  split  off  the  edge  of  the  follicular  capsule  in 
dehiscence. 

SuTitfibus  vi.  METZQERIE^, 

G^nus  26.  AinsuBA,  Bum, 

Of  Aneura  I  enumerate  9  species.    Those  I  propose  as  new 

seem  distinct  enough,  but  are  unfortunately  most  of  them  sterile. 

There  may  even  be  two  or  three  additional  species,  attached  to 

other  hepatics,  but  the  plants  are  too  fragmentary  to  describe. 

145.  A.  7UCon>ES.  Metzgeria  Jueoideg,  Nees,  Lindenb.  et 
Oottsche,  in  Syn.  Hep.  p.  506. — Dominica,  Mome  Trois 
Pitons  (741,  761). 

146.  A.  niABLOTiNA,  Spruce^  n.  sp. 

Dioica,  e  rufo  olivacea ;  Jrondei  1-2  cm.  alt®,  e  caudice  re- 
pente  ortae,  bipinnatsB,  caule  primario  exalato,  sectioue  ovali; 
pinnsB  pinnulfeque  oppositsB,  late  alatae,  costa  pinnarum  5  cellulas 
crassffi ;  pinnuls  denss,  lineares  vel  sublanceolatsB,  alis  4-5  cell, 
latis,  cost&  8-4  celL  opertft,  8  cell.  crass&,  margine  repandss, 
apicem  versus  obsolete  denticulate,  apice  retuss  vel  (superiores 
prsBCipue)  attenuate  hamatseque ;  celluke  alarum  majusculfe, 
(^  mm.)  subs&quilater®,  pachydermes,  trigonis  angularibus  aucts. 
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Floret  2  binsti,  B«epe  in  pinna  brevi  terminales.     Cetera  baud 
yisa. 

Sah.  Dominica,  ad  arbores  in  monte  Diablotin  (Elliott, 
no.  699,  Oct.  1892). — Ab  affinibus  distat  prsBcipue  angulis  cellu- 
larum  incrassatis.  A,  pectinata.  Hep.  Amaz.,  huic  babitu  similis, 
floras  babet  mouoicos,  trigona  cellularum  nulla,  etc. 

147.  Anetjea  laticostata.  Spruce,  n.  sp. 

Dioica,  rufescens ;  frondes  3  cm.  alt»,  bipinnat©,  trunco  pri- 
roario  subplano-convexo,  millimetrum  lato,  medio  12-14  cellulas 
crasso,  peranguste  hie  illic  subulato ;  pinnsB  piunnl^que  oppo- 
sitse,  alatsB,  bse  lineares  vel  sublaDceolatsB,  obtusae  retusulsDve, 
repandsB,  costa  prselata,  cellulis  corfcicalibus  16-Beriati8  operta> 
medio  5  cell,  crassa,  limbo  utriuque  cellulis  unistratis  4-5-8eriati8 
lequilateris  constante.  Flores  $  axiales,  binati,  laciniis  longis 
involucrati;  calyptra  subtuberculosa  (juvenilis  solum  yisa). — 
Cellulm  alarum  -^  mm. 

Hab.  Ad  truncos  vetustos  in  monte  Diablotin  insul®  Domi- 
nies (Elliott,  no.  698,  Oct.  1892). — A.  diahlotinay  in  eodem 
monte  lecta,  duplo  minor  est,  trunco  frondis  omnino  exalato, 
costa  pinnularum  solum  3-4  cellulas  lata,  cellulis  limbi  ad  angulos 
incrassatis. , 

148.  A.  HTMENOPHTTOIDES,  Spruce,  in  Trans.  BoU  Soc,  Edinb. 
XV.  p.  649.— St.  Vincent,  Eichmond  Valley  (223). 

149.  A.  Schwanecb:ei,  Steph,  in  Sedrngia,  1888,  p.  278. — 
St.  Vincent,  Eichmond  Peak  (208).  Dominica,  Mome 
Couronne  (226),  male  plant  (forsan  sp.  alt.). 

150.  A.  DI8TAN8,  Spruce,  n.  sp. 

Dioica;  frondes  5  cm.  alt®,  bipianata,  caule  nigro,  ovali- 
tereti,  vimineo,  exalato ;  pinna  distantes,  opposite,  alatae,  basi 
tamen  subexalatse;  pinnula  paucae,  altems,  distaotes,  planaa, 
anguste  lineares,  apice  sublatiores,  retusae  emarginatffive,  margine 
repandsB  apicem  versus  subdenticulatsB ;  costa  pinnarum  medio 
5  cellulas,  pinnularum  3  cellulas  crassa,  cellulis  sub  4-8eriatis 
operta;  cellula  majuscul»,  hexagonsB,  trigonis  nullis,  ad  alas 
6-7-seriat».  Floret  .  .  .  . — Finnw  7-10  mm.  longa,  pinnula 
2-4  mm. 

Hah,  Dominica,  in  monte  Trois  Pitons  dicto,  ad  arbores  ve- 
tustos (Elliott,  no.  763,  Nov.  1892). 
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151.  Aneura  8TIPATTPL0RA,  Steph,  in  Hedwigia,  1893,  p.  27. — 
Dominica,  Morne  Diablotia  (697),  Morne  Trois  Pitous  (762, 
766). 

152.  A.  PLANiPRONS,  Spruce^  n.  sp. 

Dioica,  plana,  matrici  adpressa,  fronde  lata,  tenui,  pinnata, 
pinnis  dissitis,  brevibus,  linearibus  rolundatis  v.  euperne  angus- 
tatis,  simplicibus  furcatisve,  tam  fronde  quam  piunis  praelate 
costatis,  costa  solum  2  y.  3  cellulas  crassa,  limbo  angusto  uni- 
Btrato,  solum  cellulis  3-4-seriati8  constante,  circumdatis ;  cellultB 
raagnae  subgequilaterse,  marginalea  duplo  minores.  Flares  $ 
pinna  brevi  insidentes,  squamis  laciniatis  involucrati.  Calyptra 
.  .  .  . —  Frons  3xrO-l'2  cm.;  cellula  limhi  ^y  marginales -^ 
mm. 

Hah.  Ins.  Sfci.  Vincentii,  in  monte  Sti.  Andreae,  ad  Musarum 
vaginas  marcescentes  (Elliott,  no.  115,  Febr.  1892). 

153.  A.  DiLATATA,  Spruce,  n.  sp. 

Dioica,  sordide  viridis ;  frondes  yix  centimetrum  longae,  pro- 
cumbent es  et  imbricat©,  ambitu  late  oblong©,  irregulariter 
breyiterque  fiss©,  interdum  subpinnatifid©,  basi  2  mm.  lat© 
plan©,  segraentis  oblongis  cuneatisve,  ubique  camosis,  2-5- 
stratis,  prater  in  ipso  apice  lato,  rotundato,  retuso,  tricrenatove, 
cellulis  uniseriatis  parvulis  vacuis  quadratis  rectangularibusve 
albido-marginato  ;  ceter©  cellul©  paullo  majores,  oblongo-hexa- 
goA©,  corticales  tenues,  interiores  sat  crass©.  Alia  segmenta 
f rondis  linearia,  apice  gemmipara,  rarius  occurrunt ;  flores  baud 
inveni. — Cellula  marginales  ^^-^  mm. 

jffab,  Dominica,  in  monte  Diablotin,  ad  saxa  (Elliott, 
no.  683,  694,  Oct.  1892)  ;  Eoseau  Valley  (Elliott,  no.  77). 
Plantula  singularis,  facie  Anthooerotis  Collematisve  potius  quam 
AneurcB,  Eorsan  A.  albomarginaia^  Amboynensi,  a  cl.  Stepbani 
descript©  (*  Hedwigia,'  1893,  p.  17)  subaffinis. 

Genus  27.  Metzgeria,  Baddi. 

154.  M.  PLANnrscuLA,  Spruce,  in  Bev,  Bry,  1888,  pp.  34,  35 
(nomen  nudum). — St.  Vincent,  Bonhomme  Valley  (86, 144). 
Dominica,  Morne  Micotrin  (105),  Morne  Couronne  (232). 
[Tbe  fronds  are  1*5  mm.  or  more  wide,  and  absorb  water  slowly  ; 

tbe  margins  are  crenulate,  and,  like  tbe  midrib,  bear  root-hairs ; 
cells  0*057  mm.  The  original  specimens  in  Herb.  Spruce  have 
narrower  fronds  (1*0  mm.  or  less)  witb  entire  margins ;  G-laziou 
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no.  7394  (Brazil)  has  root-hairs  scattered  over  the  whole  tinder- 
surface,  and  cells  0028  mm.  wide;  Balansa  no.  4334  (Paraguay) 
has  root-hairs  beneath  the  midrib  and  margins,  but  rarely  on 
lamina,  cells  0041  mm.  wide. — A.  Q-.] 

166.  Metzgeeia  LEPTOUEITBA,  Spruce,  in  Ttan$.  Bot.  Soc.  Edinh, 
XV.  p.  555.— St.  Vincent,  Eichmond  Peak  (217). 

Var. — Dominica,  Morne  Trois  Pitons  (725). 

Subordo  n.  MAECHANTIACE^. 

G-enus  28.  Dumobtieba,  Neea. 
156.  D.  HiBSUTA^  Bemw.i  Blume  et  Nees^  in  Sj/n.  Sep.  p.  543. — 

St.  Vincent,  Eichmond  Valley  (194).    Dominica. 

This  species  grows  along  with  Monoclea  in  both  the  islands  at 
a  moderate  elevation ;  as  it  does  also  in  the  Peruvian  Andes, 
where  neither  species  ascends  above  a  thousand  metres. 

G^nus  29.  Mabchaktia,  3£ieh, 

167.  M.  CHEKOPODA,  Linn,  8p,  Fl,  ed.  I.  1137— St.  Vincent, 
Kingstown  (282).    Dominica,  Eoseau  Valley  (61). 

Though  Mr.  Elliott's  collections  contain  only  this,  the  common 
montane  species  of  tropical  America,  it  is  probable  that  other 
species  exist  in  the  two  islands. 

Subordo  ni.  EICCIACILaE. 

Genus  80.  Eicoia,  Mich, 

158.  E.  GLAircA,  Linn.  8p.  Fl.  ed.  I.  1187,  var.  P — Dominica, 
Eoseau  Valley  (500). 

To  this  species,  as  a  large  form,  I  refer  the  only  specimens  of 
this  genus  collected ;  but  they  may  be  distinct. 

Subordo  IV.  ANTHOCEEOTACILS;. 

Genus  81.  Dendbocebos,  Nees. 

159.  D.  CBISPATUS,  Nee9,  in  Syn.  Hep,  p.  579. — St.  Vincent, 
Eichmond  Valley  (224),  on  rocks. 

160.  D.  CBisPirs,  Neea^  in  Syn.  Sep.  p.  681. — DominicA,  Grande 
Souffri^re  (870). 

Fertile  specimens  of  both  species  were  gathered.  D.  eriapatuM 
is  well  figured  by  Hooker  in  the  1st  vol.  of  his  *  Botanical  Mis- 
cellany,' tab.  27. 
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GenuB  32.  Aitthocebos,  Mich. 

161.  A.  TiTBEBCiTLATUS,  Lelim,  et  Lindenb.  in  Syn.  Hep,  p.  586. — 
St.  Vincent,  Chateau  Belair  (231).  Dominica,  Emsol  Estate 
(499). 

162.  A.,  sp.  (sterilifl). — Dominica,  Boseau  Valley  (79). 

A.  iuherculatuM  was  found  in  both  islands  fruiting  abundantly. 
And  wbat  seems  to  be  a  second  species,  but  sterile  and  in  small 
quantity,  was  gathered  in  Dominica. 


EXPLANATION  OP  THE  PLATES. 

Platb  XX. 

Fig.  1.  FruUania  apatulifioray  Spruce.    Portion  of  stem,  with  three  perianths 
and  capsule,  x27. 

2.  Portion  of  stem  with  male  spike,  X  27. 

3.  Lobules  and  underleaves,  x95. 

4.  Marginal  cells  of  leaf,  x280. 

5.  Ltjeunea  (§  Acrol^eunea)  atroviridis^  Spruce.    Portion  of  plant,  natural 

size. 

6.  Portion  of  stem  with  perianth  and  capsule,  x27. 

7.  Perianth,  x27. 

8.  Leaf.  x27. 

9.  Lobule  and  underleaf,  x95. 
10.  Marginal  cells  of  leaf,  x280. 

Plate  XXL 

Fig.  1.  L^eunea  (§  Prionol^'eunea)  vulcanioa,  Spruce.    Portion  of  plant  with 
perianth  and  male  spikes,  X  27. 

2.  Lobules  and  underleaf,  x95. 

3.  Apical  cells  of  leaf,  x2d0. 

4.  Lejeunea  (§  Pri<mole;eunea)  guadaZn^^etms,  Gottoohe.    Portion  of  stem 

with  perianth  and  male  spike,  x27. 

5.  Apical  cells  of  leaf,  x280. 

6, 7.  Lejeunea  (§  Ceraiolejettnea)  brevinervis,  Spruce.     Portions  of  stem 
with  perianths,  X  27. 

8.  Lobules  and  underleaf,  X  95. 

9.  CeUs  from  middle  of  leaf,  x280. 

Platb  XXII. 

Fig.  1.  L^eunea  (§  TaxiUjeunea)  graminicolor,  Spruce.    Portion  of  stem  with 
perianth  and  male  spikes,  x  27. 

2.  Lobules  and  underleaf,  X95. 

3.  Apical  cells  of  leaf,  x280. 
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Fig.  4.  Lejeunea  (§  Hygrolejmnea)  corynantha,  Spruce.    Portion  of  stem  with 
perianth,  x27. 
5.  Male  spike,  X27. 
6,7.  Leayes,  x27. 

8.  Lobules  and  underleaf,  x95. 

9.  Marginal  ceUs  of  leaf,  X280. 

Plate  XXIII. 

Fig.  1.  LejeuTiea  (§  Eulejeunea)  Elliottii,  Spruce.    Part  of  plant  (from  below) 
with  perianth  and  male  spike,  x27. 

2.  The  same  (from  aboTe),  x27. 

3.  Lobules  and  underleaves,  x95. 

4.  Apical  cells  of  leaf,  x280. 

5.  Unicellular  papilla  on  keel  of  perianth,  x280. 

6.  Lejeunea  (§  Eulejeunea)  pililoba,  Spruce.    Part  of  plant,  X  27. 

7.  Lobules  and  underleaf,  X  95. 

8.  Marginal  cells  of  leaf,  X280. 

Platb  XXIV. 

Figs.  1, 2.  Lejeunea  (|  Eul^eunea)  diyecta.  Spruce.    Parts  of  plant  from  below 

and  above,  with  perianths,  X  27. 
Fig.  3.  Lobules  and  und^leaTes,  x95. 

4.  Marginal  cells  of  leaf,  x280. 

5.  Lejeunea  (§  Cololejeunea)  heteroTnorpha^  Spruce.      Part  of  plant  with 

perianths,  capsule,  and  male  spike,  x27. 
6, 7.  Perianths  (from  above  and  below),  x95. 

8.  Apical  cells  of  leaf,  x280. 

9.  Elater  and  apex  of  capsular  Talye,  X  280. 

Platb  XXV. 

Fig.  1.  Badula  aubsimplex,  Steph.    Part  of  plant,  natural  size. 

2.  Part  of  plant  with  perianth,  X  27. 

3.  Marginal  cells  of  leaf,  x280. 

4.  Sendtnera  Elliottii,  Spruce.    Plant,  natural  size. 

6.  Part  of  plant,  xl5. 

6,7.  Diandrous  bracts,  X27. 

8.  Leaf.  x27. 

9.  Marginal  cells  of  leaf,  x280. 

10.  Cells  of  yitta,  x280. 

Platb  XXVL 
Fig.  1.  Cephaloeia  WrighHi,  Gottsche,  var.  bicomia,  Spruce.    Part  of  plant  with 
perianth,  x27. 

2.  Leayes  (from  the  side),  x95. 

3.  Leayes  (from  below),  x95. 

4.  Marginal  cells  of  leaf,  x2d0. 
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Figs.  5, 6.  Alobiella  dominioensis,  Spruce.    Parts  of  plant  with  young  perianth, 

X27. 
Fig.  7.  Perianth,  bracts  and  archegonia,  x27. 

8.  Underside  of  stem,  x95. 

9.  Apical  cells  of  leaf,  X2d0. 

Plate  XXVIL 
Figs.  1,  2.  Micropten/ffium  jporUnioenae,  Steph.    Parts  of  plant  with  perianths, 

Xl5. 
Fig.  3.  Leaves  and  underleaves,  x95. 

4.  Marginal  cells  of  leaf,  x280. 

5.  Leiosq/phus  ovatus^  Spruce.    Part  of  plant  with  male  spike,  X 15. 

6.  Perianth  (from  below),  x  15. 

7.  Apex  of  perianth  (from  the  side),  X 15. 

8.  Underleafee,  x95. 

9.  Marginal  cells  of  leaf,  x280. 

Plate  XXVIII. 
Fig.  1.  Plngiochila  ElliotHi,  Spruce.     Part  of  plant,  natural  size. 

2.  Part  of  plant  (from  above),  X 15. 

3.  Leaf,  Xl5. 

4.  Perianth,  Xl5. 

5.  CeUsofleaf,  X280. 

6.  Syzygiella  perfoliata,  Tar.  Itsvigata,  Spruce.    Plant,  natural  sise. 
7, 8.  Parts  of  plant,  X  27. 

9.  Marginal  cells  of  leaf,  x280. 

Plate  XXIX. 
Fig.  1.  Jungermannia  dnmmicenm.  Spruce.    Part  of  plant  with  perianths  and 
male  spike,  X  27. 

2.  Part  of  stem,  x27. 

3.  Marginal  cells  of  leaf,  x2d0. 

4.  Jungermannia  schistophila,  Spruce.    Part  of  plant  with  perianths,  X  27, 

5.  Male  spike,  x27. 

6.  Apical  cells  of  leaf,  x280. 

Plate  XXX. 

Figs.  1, 2.  Scalia  andina,  "Spruce.    Parte  of  plant  (2,  with  perianths  and  cap- 
sule), natural  size. 
Fig.  3.  Part  of  plant,  x5. 

4.  Valves  of  capsule,  x5. 

5.  Marginal  cells  of  leaf,  x280. 

6.  Portions  of  elaters,  x280. 

7.  Symphyogyna  trivittata^  Spruce.    Plant,  natural  size. 

8.  Part  of  plant  showing  male  bracts,  X  27. 

9.  Transverse  section  of  stem,  x27. 

10.  Transverse  section  of  vitta,  x280. 

11.  Marginal  cells  of  thallus,  x2d0. 
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A  Contribution  to  the  Plora  of  Eastern  Tropical  Africa.  Bj 
A.  B.  BEimLE,  M.A.,  B.Sc,  E.L.S.,  Assistant  in  Botany, 
British  Museum. 

[Bead  2lBt  June,  1894.] 
(Platbs  XXXI.-XXXIV.) 

The  present  paper  deals  with  the  petaloid  monocotyledons  and 
plants  of  a  few  allied  families  recently  collected  in  Eastern 
Equatorial  Africa  by  the  Eev.  "W.  E.  Taylor,  of  the  Church 
Missionary  Society,  and  Dr.  J.  "W.  Gregory,  of  the  Q-eological 
Department  of  the  British  Museum,  all  of  which  will  be  found  in 
the  Herbarium  of  the  latter  institution.  Of  Mr.  Taylor's  plants 
a  large  proportion  were  collected  near  Mombasa,  a  few  at  Erere- 
town  and  on  the  island  itself,  the  rest  on  the  Eabai  Hills,  a  low 
range  (up  to  800  feet)  near  Mombasa,  or  on  the  G-iryama  and 
Shimba  hills,  south  of  that  place.  A  considerable  number  were 
gathered  either  at  TJyui,  near  Tabora  in  Unyamwezi  country,  or 
on  the  route  thence  to  the  coast  opposite  Zanzibar,  and  a  few  ou 
Mt.  Kilimanjaro  at  elevations  ranging  from  4000  to  10,000  feet. 
Dr.  Gregory  collected  on  Mt.  Kenya  up  to  the  terminal  moraine 
of  sheet  glaciation ;  on  the  Laikipia  plateau,  in  the  Kikuyu 
country  south  of  Kenya ;  and  along  the  valley  in  which  lie  lakes 
Naivasha  and  Baringo.  Also  on  the  Taita  mts.  to  4400  feet;  on 
the  East  Ongalea  mts.  due  east  of  Kilimanjaro  and  150  miles 
frotfi  Mombasa,  at  an  elevation  of  2200  feet;  at  Ejiriandusi 
(6100  feet),  at  the  south  end  of  Lake  Elmetaita  in  the  Masai 
country ;  on  the  Athi  plains  ;  and  at  various  places  in  the  Tana 
river-basin.  The  plants  collected  between  Unyamwezi  and  the 
coast  are  chiefly  of  tropical  African  affinity,  serving  in  several 
instances  to  connect  the  Eastern  and  "Western  floras,  or  rather  in- 
dicating the  floral  identity  of  these  regions.  For  example,  Ohio- 
rophytum  andongense  from  Angola  was  found  at  Uyui,  while  two 
new  Chlorophytums,  a  new  Anthericum,  and  a  new  Lapeyrousia 
also  find  their  nearest  allies  in  plants  collected  by  Welwitsch 
in  Angola ;  a  fourth  Chlorophytum  most  nearly  approaches  one 
from  the  Cameroons.  This  means  that  nearly  one-flfth  of  these 
plants  are,  in  our  present  knowledge,  of  exclusively  West- 
African  affinity.  Cyanotis  hirsuta  from  Uyui  is  Abyssinian ;  a 
new  JSulophia  and  a  new   Urginea  are  of  the  same  affinity ;  a 
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new  Albuca,  found  also  on  the  Eabai  Hills,  is  allied  to  A.  Steud" 
fieri  from  Kalabat ;  while  a  new  Hahenaria  finds  its  nearest 
ally  in  the  Kilimanjaro  plant,  Jff.  stylites.  A  new  FolyHachya 
approaches  the  South- African  P.  tessellata. 

Of  thirty  plants  from  the  coast-ranges  near  Mombasa,  ten 
have  an  exclusively  east  tropical  African  affinity ;  of  these 
Dioscorea  triphylla  is  Abyssinian  ;  Hahenaria  rabaiensis,  sp.  n., 
is  allied  to  JT.  Volkensiana  from  Kilimanjaro ;  Anthericum 
yiryanuB,  sp.  n.,  to  A.  milanjianum  from  Mt.  Milanji ;  while 
Commelina  Bainesii  yar.  glabrata  is  another  high  Nyasaland 
plant.  Only  one,  Angracum  semipedale,  sp.  n.,  shows  exclusively 
West-African  affinity.  Six  are  more  or  less  general  in  Tro- 
pical Africa,  three  in  Tropical  and  South  Africa,  two  in  these 
and  Madagascar,  while  one,  Angrcecum  Jimbriatum,  sp.  n.,  is  of 
South-African  affinity.  Gladiolus  Taylorianus,  sp.  n.,  is  allied  to 
O,  Quartinianus,  a  tropical  African  mountain  plaut.  Angracum 
giryavuBy  a  fine  species,  falls  between  the  Malagar^y  A.  superbum 
and  the  Bourbon  A.  eburneum ;  and  Fandanus  rabaiensis  is  also 
near  P.  utilis  from  Madagascar. 

Eight  of  the  fourteen  species  from  Kilimanjaro  are  new,  and 
include  two  Habenarias  allied  to  Abyssinian  species ;  a  JSespe- 
rantha  allied  to  H,  alpina  from  the  Cameroons;  an  Aristea 
closely  connected  with  one  from  Mt.  Milanji  in  Nyasaland ;  a 
Ramulea  near  R,  gracillima  from  the  mountains  of  Namaqualaud ; 
aud  a  Diaa  and  Disperis  allied  to  South- African  species.  Of 
the  species  hitherto  described,  Dierama  pendula  and  Aspavagus 
plumosui  are  South-African,  but  recently  recorded  from  Mt. 
Milanji.  Of  the  five  Kenya  plants  one  or  two  are  new,  namely, 
a  Disa  allied  to  D,  Welwitschii  from  Angola,  and  perhaps  a 
Podocarp  near  the  West  Tropical  African  Fodocarpus  Mannii, 
Gladiolus  watsonioides,  previously  described  from  the  higher 
slopes  of  Kilimanjaro,  was  found  by  Dr.  Gregory  at  the  terminal 
moraine  of  sheet  glaciation ;  the  Abyssinian  variety  simensis  of 
the  arctic  and  alpine  Luzula  spieata,  in  the  bamboo  zone ;  and, 
lower  still,  in  the  lower  forest  zone,  the  temperate  Juncus  effusut. 
Prom  the  Laikdpia  plateau  come  the  north  temperate  and  alpine 
Alisma  Flantago  and  a  new  Hypoxis  allied  to  the  Angolan 
H,  polystachya. 

A  Feristylus  from  Kariandusi  yery  closely  resembles  a  new 
one  collected  by  Buchanan  in  Nyasaland. 
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The  detailed  lists  which  follow  will  serve  to  show  the  affinity 
and  distribution  of  the  species  from  the  various  localities. 

Between  Zanzibar  and  Uyui  or  Unjamwezi. 
LagaroBiphon  crispus^   sp.  n. :    near  L.  tenuis,  sp.  n.,  East 

Ongalea  mts.,  and  X.  Nyassce^  Eidl.,  Nyasaland. 
Eulophia  longepedunculata,  sp.  n. :  near  E,  Fetersii,  Beichb.  f., 

Zanzibar,  and  E.  8chimperiy  Hochst.,  Abyssinia. 
Lissochilus  Taylorii^  Eidl. 
Folystachya  Taylorianay  sp.  n. :  near  P.  fessellata,  Lindl.,  S. 

Africa. 
Hahenaria  tenuicaulis,  sp.  n. :  near  H,  Buchananiana,  Kraenz., 

Nyasaland. 
M.  aquatorialis,  sp.  n. :  near  M.  siylites^  Eeichb.  f .  &>  S.  Moore, 

Kilimanjaro. 
Lapeyrousia  congesta,  sp.  n. :    near  L.  odoratissima,  Baker, 

Huilla,  Angola. 
Gladiolus^  sp. ;  G.  comeo,  Oliver,  aff.     Mts.  east  of  L.  Tan- 
ganyika. 
Hypoxis  villosa,  L.     S.  Africa  to  Abyssinia. 
Vellosia  aquatorialis^  sp.  n. :    near  V,  tomentosa.  Pax,  East 

Equatorial  Africa. 
Anthericum  acuminatum^  sp.  n. ;   also   Taita  mts.  :   near  A. 

Grantiiy  Baker,  same  district. 
A,  uyuiense,  sp.  n. :  near  A,  Grantii,  Baker,  same  district. 
A.  Taylorianum,   sp.  n.,   Hyui :    near    Chlorophytum  affine^ 

Baker,  same  district. 
A.  speciosum,  sp.  n.,  TJyui :    near  A.  pterocaulon,   Welw., 

Angola. 
Chlorophytum  andonyense,  Baker,  TJyui.    Angola. 
C  miserumy  sp.  n. :  affinity  Tropical-African. 
C,  monilifortney  sp.  n.,  Uyui. 
Cfusiforme,  sp.  n. :  near  last  named. 
C,  ramifsrumy  sp.  n. :  near  C.  petiolatum.  Baker,  Cameroons. 
C.  maryinatum,  sp.  n.,  Fyui :  near  Cfalcatum,  Huilla. 
(7.  papillosum^  sp.  n. :  near  C  colubrinum^  Angola. 
Urginea  Tayloriana,  sp.  n.:  near  U,  Fetitiana,  Solms,  Abyssinia. 
Alhuca  Tayloriana,  sp.  n.,  also  Eabai  HiUs :  near  A.  Steudneri, 

Schw.  &  Engl.,  Kalabat. 
Scilla  textilis,  sp.  n.,  Fyui :  near  S.  lanceafolia,  Baker,  S. 

and  Tropical  Africa. 
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Scilla  uyuientU^  sp.  n.,  Ujui:   near  S.  somaliensu,  Baker, 

SomalilaDd. 
Qloriosa  virescenSj  var.  lafifolia,  n.  yar.    Type  in  Tropical  and 

S.  Africa. 
Walleria  Machenzii^  J.  Kirk.     Tropical  Africa* 
W.  nutans,  J.  Kirk,  XJyui.     East  Tropical  Africa. 
CyanotU  hirsuta,  Fisch.  et  Mej.,  Ujui.     Abyssinia. 

Kilimanjaro. 
Habenaria  altior,  sp.  n.,  higher  slopes :  near  H.  Schimperiana, 

Bchb.  f .,  Abyssinia. 
S,  splendensy  sp.  n.,   higher    slopes  :    near  M,   macrantha, 

Hochst.,  Abyssinia. 
Disa  kilimanjarica^  sp.  n.,  higher  slopes  :  near  D.  polygonoides^ 

Lindl.,  S.  Africa. 
Disperis  alpina,  sp.  n.,  higher  slopes:    near  D.  Macowani, 

Bolus,  S.  Africa. 
Romulea  alpina,  sp.  n.,  higher  slopes:    near  R,  gracillima. 

Baker,  mts.  of  Namaqualand. 
ArUtea  Tayloriana,  Eendle,  higher    slopes :    near  A,  John- 

stoniana,  Hendle,  Mt.  Milanji,  Nyasaland. 
Sesperantha  kilimanjarica,  sp.  n.,  higher  slopes  :    near   H, 

alpina^  Cameroons. 
Dierama  pendula,  Baker,  sp.  n.,  higher  slopes.    S.  Africa  to 

Natal  and  Mt.  MilanjL 
Gladiolus  splendidus,  sp.  n.,  higher  slopes  :  near  Q,  kilimand- 

scharicuSy  Pax,  Kilimanjaro. 
O.  sp. ;  O.  Quartiniano,  A.  Eich.,  aff. :  Mochi,  4000-6500  ft. 

Mts.  of  Tropical  Africa. 
Asparagus  plumosuSy  Baker,  Morang,'5000-6500  ft.    S.  Africa 

to  Mt.  Milanji. 
Kniphqfia    Thomsoni,   Baker,    Morang    and    higher    slopes. 

Kilimanjaro. 
Aneilema  (Bquinoctiale,  Kunth,  Mochi,  4000-5500  ft.     Tropical 

Africa  and  Arabia. 
Lissochilus  arenariuSf  Lindl.,  Morang,  5000-6500 ft.    Tropical 

Africa. 
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*  Eabai  HiUa  (E.)  and  Giryama  and  Shimba  Hills  (G.  S.). 
Lissoehilus  arenarius,  Lindl.    (E.).       Tropical  Africa;    also 

Kilimanjaro. 
L.  Wakefieldi,  Eeichb.  f.  &  S.  Moore  (E.).  East  Tropical  Africa. 
Polystachya  Kilimanjarij  Eeichb.  f.  (E.).    East  Tropical  Africa. 
AngrcBcum  arcuatum,  Lindl.  (G.  S.).      South  and  Tropical 

Africa. 
A.  hilohum  var.  Kirkei^  Eeicbb.  f.  (E.).     East  Tropical  Africa. 
A.  firnhriaturjiy  sp.  n.  (Q.  S.) :  near  A.  bicaudatutn,  Liudl., 

South  Africa. 
A,  giryctmcB^  sp.n.  (G.  S.)  :  near  A,  ehurneum.  Thou.,  Boiu'bon, 

and  A.  superbum,  Thou.,  Madagascar. 
A,  semipedale^  sp.  n.  (E.):  near  A.  apieulatum^  Hook.,  "West 
Tropical  Africa,  and  A.  avicularium^  Eeichb.  f.,  Tropical 
Africa. 
Vanilla  Humblotii,  Eeichb.  f.  (G.  S.).     Comoro  Is. 
Habenaria  rdbaiensis^   sp.  n.    (E.) :    near   H,    Volkensiana, 

Kraenz.,  Kilimanjaro. 
Sansevieria  cylindrical  Bojer  (E.).     Tropical  Africa. 
8.  sp. ;  S,  guineensi^  "Willd.,  aff.  (E.).     Tropical  Africa. 
Gladiolus  Taglorianus,  sp.  n.  (E.). :    near    G,   Quartinianus, 

A.  Eich.,  mts.  of  Tropical  Africa. 
Hypoxia  angustifolia.  Lam.  (E.).     Trop.  to  S.  Africa;  Mada- 
gascar and  Mascarenes. 
HcBmanthus  multifloruBy  Martyn  (E.).     Tropical  Africa. 
Dioscorea  triphylla,  Schimp.  (E.).     Abyssinia. 
Asparagus  athiopicus,  Linn.  (E.).     Tropical  and  S.  Africa  and 

Madagascar. 
A.  ajricanus,  Lam.  (E.).   Tropical  and  S.  Africa. 
A.  racemosus,  Willd.  (E).     Tropical  and  subtropical  parts  of 

Old  World. 
Aloe  rabaiensiSf  sp.  n. :  near  A.  venenosa,  Engl.,  East  Tropical 

Africa. 
Anthericum  Griryama,  sp.  n.  (G.  S.) :  near  A.  milanjianum^ 

Eendle,  Mt.  Milanji,  Nyasaland. 
Albuca  Tayloriana,  sp.  n.  (E.) :  near  A.  Steudneriy  Schweinf. 

&  Eilgl.,  Kalabat. 
Scilla   Tayloriana,    sp.  n.    (E.):    near    A.    lilacina,   Baker, 

Nubia. 
Gloriosa  virescensy  Lindl.  (E.).     Tropical  and  S.  Africa. 
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Commelina  Bainesiij  var.  gldbrata^  Sendle  (B.)*  Zomba, 
NjasaUmd. 

Aneilema  aquinoctiale^  Kunth  (B.),  also  Kilimanjaro. 
Tropical  Africa  and  Arabia. 

A,  sinicum,  Lindl.  (E.).  Tropical  and  S.  A&ica,  and  Tropical 
Asia  to  China* 

Cyanotis  lanata,  Benth.  (G.  S.).     Tropical  Africa. 

Flagellaria  indioa^  Linn.  (B.).     "Warmer  parts  of  Old  World. 

Fandanus  rabaiensiSy  sp.  n.  (B.) :  near  P.  utilis,  Bory,  Mada- 
gascar. 

Mombasa  Island. 
Acampe  mombasensUy  sp.  n. :  near  A,  pachyglossay  Beicbb.  f., 

mainland  near  Mombasa. 
Angracum  arcuatum,  Lindl. ;  also  Oiryama  and  Sbimba  mts. 

S.  and  Tropical  Africa. 
Chlorophytum  Heynei^  Baker.     £.  India. 

Freretown. 
Angrcecum  hilohunij  var.  Kirkeiy  Beichb.  f. ;  also  Babai  Hills. 

E.  Tropical  Africa. 
Commelina  albescens,  Hassk.     Tropical  Africa  to  India. 
C  Forskalaiy  Vahl,  aflf.    Tropical  Africa,  Arabia,  and  India. 

Athi  Plains. 
Acidanthera  Candida^  sp.  n. :  near  A.  lamflora.  Baker,  Kiliman- 
jaro, 2000  ft. 

East  Ongalea  Mountains. 

Zagarosiphan  tenuis^  sp.  n.,  Kinani,  2200  fb. :  near  L,  NyasscB^ 

Bidley,  Nyasaland. 
Commelina  subulaia,  Botb,  Kinani,  2200  fb.    Tropical  Africa 

and  India. 
Naias  graminea,  Del.,  Kinani,  2200  ft.  Tropical  Asia  to  Egypt. 

Taita  Mountains. 
JSabenaria  ndiana,  sp.  n.,  Ndi,  4000  fb. :  near  R.  incamata, 

Lindl.,  Madagascar ;   and  S,  humiliorj  Beichb.  f.,  and  J7. 

pedicellaris,  Beichb.  f.,  Abyssinia. 
Anthericum   acuminatum^    sp.  n.,    Kifaniko.      Affinity  East 

Tropical  African. 
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S^ariandusi. 

LagaroBiphon  liydrilloideSy  sp.  n.,  6100  ft. 

JPerisftflus  hitpidula^  var.  minor,  Tar.  nov.,  N.E.  of  Karianiusi, 

6100  ft.    The  species  in  Nyasaland. 
Gladiolus,  sp. ;  G.  QuaHiniano,  A.  Eicb.,  aff. :  6100  ft.   Mts.  of 

Tropical  Africa. 

Laikipia  Plateau. 
Gladiolus^  sp. ;  G,  Quartiniano,  A.  Eich.,  aff.    Mts.  of  Tropical 

Africa. 
Hypoxia  laihipiensis,  sp.  n. :  near  fl".  polyatachya,  Welw., 

HuiUa,  Angola. 
Gloriosa  virescens,  Lindl.    Tropical  and  S.  Africa. 
Commelina  afrieana,  Linn.,  foot-hills.     Tropical  and  S.  Africa ; 

Bourbon. 
Alisma  Flantayo,  Linn.    North  temperate  and  alpine. 

Kenya. 

Disa  Greyoriana,  sp.  n.,  terminal  moraine  of  sheet  glaciation  : 
near  D.  Welmtschii,  Beichb.  f.,  Angola. 

Gladiolus  waUonioides,  Baker,  terminal  moraine.  Higher 
slopes  of  Mt.  Kilimanjaro. 

JuncuB  effwus,  L.,  lower  forest-zone.    Temperate. 

Luzula  spieata,  var.  simensis,  Hochst.,  lower  edge  of  bamboo- 
zone.     Abyssinia. 

Fodocarpus,  P.  Mannii,  Hook .  f.,  a,ff.,  bamboo-zone.    S.  Thom^. 

South  of  Kenya. 

Sabenaria  pedicellaris,  Eeichb.  f.,  steppes  of  Thika-Thika, 
South  of  Kenya.    Abyssinia. 

Ornithoyalum  Eckloni,  Schlecht.,  Kikuyu  Country,  S.  of  Kenya. 
S.  and  Tropical  Africa. 

Commelina  purpurea,  C.  B.  Clarke,  steppes  between  Ndoro 
and  Guaso  Thegu,  S.  W.  of  Kenya. 

Juncus  Fontanesii,  J.  Gay,  steppes  between  Ndoro  and  Gua5»o 
Thegu,  S.W.  of  Kenya.  Mediterrauean,  Orient,  and  Abys- 
sinia. 

Aponoyeton  ahyssinicum,  sp.  n.,  Kikuyu.     Tropical  Africa. 

LDW.  JOUBK. — B0TA5T,  VOL.  XXI.  2  E 
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Naivasba  aod  Baringo  Yallej. 
Hypoxig  Gregoriana^  ep.n.,  Kikuyu  escarpment,  Kedong  River 

S.  of  L.  I^aiyasha :  near  H.  laikijpienM^  mihi. 
Crinum,  sp. 
Asparagus  plumosus,  Baker,  Kikuju  escarpment.     S.  Africa  to 

Mt.  Milanji. 
A,  medeoloideSy  Thunb.,  Kikuyu  escarpment.     S.  Africa. 
Bulbine  asphodeloides,  Schult.  f.,  Kikuyu  escarpment.     S.  and 

Tropical  Africa. 
Typha    angusttfolia,    Linn.,    east   side    of    Lake   Losuguta. 

Temperate  and  warmer  parts  of  northern  hemisphere. 


HTDBOCHABIDILfi. 

Lagabosiphon  tenuis,  sp.  nov.  (PI.  XXXI.  figs.  1-7.)  Planta 
tenuis  bryoides ;  f oliis  confertis  linearibus,  a  basi  sensim  angus- 
tatis,  apice  obtusiusculis,  margine  a  dentibus  validis  ascendentibus 
iustructis,  stipulis  minutis  subulatis;  floribus  foemineis  axillari- 
bus ;  spatba  oblonga,  apice  bifida  edentata  vel  dentibus  perpaucis 
munita;  perianthii  tubo  vix  unciali,  segmentis  oblongis  semi- 
linearibus ;  ovario  elongato-pyrif ormi. 

Hah.  Kinani,  East  Ongalea  Mountains,  2200  ft.:  J.  W. 
Gregory,  1893. 

A  slender  delicate  plant,  recalling  Z.  NyasscB^  Eidl.,  in  habit. 
The  crowded  leaves  are  4-5  lines  long,  \-\  line  broad  at  the 
base,  tapering  gradually  to  the  subobtuse  apex,  with  about  30 
upwardly  directed  teeth  on  each  side.  The  teeth  are  situated  on 
small  few-celled  elevations  of  the  leaf-margin ;  the  normal  leaf- 
cells  extend  to  beneath  the  epidermis,  there  being  no  distinctive 
hypodermal  layers  as  in  L.  ScTiweinfurthii  and  others.  Only 
female  flowers  were  present,  situated  in  the  axils  of  ordinary 
leaves.  The  oblong  spathe  is  1  line  long  and  bifid  for  ^  its 
length  from  the  apex ;  generally  entire,  though  sometimes  with 
a  few  scattered  teeth.  The  perianth-tube  is  about  f  in.  long, 
the  expanded  flower  1  line  in  diameter,  the  individual  oblong 
petals  I  line  long. 

Resembles  L,  Nyassce^  Eidl.,  but  the  female  flowers  are  much 
longer,  with  oblong,  not  lanceolate  petals,  while  the  leaf -teeth 
are  emergences,  not  simple  outgrowths  of  the  epidermis  as  in 
that  species,  i.  8chweinfurtTiiiy  Casp.,  has  larger,  more  densely 
toothed  leaves  with  obovate  obtuse  stipules. 
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Lagabosiphon  CRI8PUS,  sp.  nov.  (PI.  XXXI.  figs.  8-17.) 
Herba  subvalida  ;  foliis  linearibus  densia  interdum  suboppositis, 
crispis,  plus  minusve  reflexis,  in  caulibus  semipoUicaribus  et 
acutis,  in  ramulis  autem  minoribus  et  obtusis,  ex8tipulati8,margine 
utroque  a  dentibus  pluribus  (ad  quadraginta),  compositis  spinosis 
instructis,  costa  media  venulisque  brevibus  transversis  valde  con- 
spicuis ;  spatha  $  1-flora  ampullsBformi,  integra,  apice  proventu 
bifida,  1  -linear!,  perianthii  segmentis  oblongis ;  spatba  cJ  multiflora 
cyathiformi,  margine  bilabiata  sparse  spinulosa;  antberarum 
loeulis  binis  pendentibus ;  fructu  bruneo,  sesquilineari,  fusi- 
forrai,  rostrato. 

Hah.  Between  Zanzibar  and  Uyui :  W.  E.  Taylor,  1886. 

A  small  plant  with  stiffish  stems  §  line  in  diameter,  densely 
covered  with  crisp  more  or  less  reflexed  linear  leaves,  some- 
times subopposite,  6-7  lines  long  by  \  line  broad,  with  about  40 
sharp  outwardly  and  upwardly  directed  teeth  seated  on  a  trian- 
gular base  of  several  cells;  on  the  branches  the  leaves  are 
smaller  (5  lines  x  \  line),  with  rather  fewer  teeth  (about  35)  and 
a  blunter  tip  ;  the  conspicuous  midrib  is  united  bj  transverse 
veinlets  to  two  parallel  but  weaker  longitudinal  veins,  and  the 
rectangular  areas  thus  formed  are  filled  with  cells  longer  and 
poorer  in  chlorophyll  than  those  forming  the  rest  of  the 
mesophyll.  Intrafoliar  stipules  are  absent,  but  the  somewhat 
enlarged  leaf-base  bears  a  pair  of  teeth  on  either  side.  The  male 
inflorescences  are  sessile  in  the  leaf-axils  on  the  main  shoots,  the 
cup-like  spathes,  about  \  line  long,  containing  several-  flower- 
buds  ;  the  three  short  stamens  bear  two  pendent  anther-cells, 
each  with  a  pointed  tip.  The  female  flowers  are  borne  on  the 
ultimate  branches,  the  single-flowered  axillary  flask -shaped 
spathes  being  1  line  in  length  and  without  teeth ;  the  perianth- 
tube  is  I  in.  long,  the  colourless  oblong  segments  about  \  line, 
the  papillose  stigmas  are  also  \  line  in  length.  The  brown 
broadly  spindle-shaped  fruits  are  1^  line  long,  or  about  2  lines 
including  the  beak. 

Kesembles  L.  tenuis,  mihi,  in  the  characters  of  the  female 
spathe  and  flower,  but  difiers  in  having  larger,  linear,  crisp 
reflexed  leaves  with  more  depressed  teeth. 

Lagarosiphon  htdrilloides,  sp.  nov.  (PI.  XXXII.  figs.  1-7.) 
Planta  subrobusta ;  foliis  saturate  viridibus,  verticillatis  vix  polli- 
caribus,  linearibus,  apice  rotundatis,  costa  media  subconspicua  et 
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bypodermate  pallido  lineatis,  margiiie  utroque  a  dentibus  plurimis 
ad  centum  simplicibus  Bpinulosis  instnictis ;  stipulis  intrafcdiariis 
triaDgiilari-subulatis ;  spatba  c^  .  .  .  . ;  apatba  $  biflora  (?), 
oblonga,  apice  bifida,  marginibuB  auturisque  spinulosis ;  perianthii 
segmentis  oblongii ;  oyario  multioYulato,  ovulis  erectis,  f uniculis 
loDgis,  stigmatibus  tribus  bifidis. 

Hab.  Kariandusi,  6100  ft. :  J.  W.  Gregory,  May  8tb,  1893. 

The  subrobust  stems  are  nearly  1  line  in  diameter  and  bear 
the  leaves  in  wborU  of  8-5,  the  lower  internodes  being  about 
§  in.  long,  but  becoming  much  shorter  above,  the  upper  part  of 
the  shoot  being  densely  leafy.  The  leaves  are  about  10  lines 
long,  scarcely  1  line  broad  at  the  base,  whence  they  taper 
slightly  to  the  rounded  tip ;  each  margin  bears  about  100  rather 
close-tefc  spiny  tooth-cells  projecting  upwards  from  the  small- 
celled  epidermis,  beneath  which  is  a  hypoderma  consisting  of 
two  rows  of  narrow  elongated,  almost  colourless,  regular  cells ; 
there  is  a  pair  of  delicate  colourless  triangular-subulate  intra- 
foliar  stipules,  each  half  a  line  long.  No  male  flowers  were 
present.  The  female  spathes  are  large,  being  2^  lines  long  by 
^  line  broad,  bifid  for  nearly  §  their  length,  and  minutely 
spinulose  on  the  free  margins,  with  a  few  pairs  of  small  spiny 
teeth  on  the  lateral  sutures.  Each  spathe  bears  a  developed 
fiower,  and  also  encloses  at  the  base  an  unopened  female  bud,  so 
that  it  is  potentially  2-flowered.  The  pyriform  unicellular  ovary 
contains  5  long-stalked  orthotropous  ovules. 

Eesembles  in  appearance  the  common  Hydrilla  verticiUata, 
Fresl,  owing  to  the  whorled  leaf -arrangement,  in  which  it  difiers 
from  all  other  species  of  Layaroeiphon,  though  a  tendency  to  this 
arrangement  is  observed  in  L.  rubella,  Eidl. 

In  the  bifid  stigmas  and  erect  ovules  it  conforms  to  Lagaro- 
siphon,  these  being  respectively  entire  and  anatropous  in  Hydnlla. 
In  both  genera  the  female  spathes  are  described  as  one-fiowered, 
but  in  the  present  species  a  small  unopened  bud  is  found  by  the 
side  of  the  ovary  of  the  developed  flower. 

OBCHIDiLfi. 

EiTLOPHiA  LONGEPEDUFOITLATA ,  sp.  uov.  Plauta  cgrcgia,  glabra ; 
rhizomate  repente  squamato,  a  radicibus  cylindricis  longis  sufl'ulto ; 
caule  foliate  pseudobulboso,  a  vaginis  longis  subscariosis  acumina- 
tis  circumdato ;  foliis  pedalibus  vel  ultra,  rigidis,  plicatis,  carinatis, 
falcatis,  Knearibus  apicem  versus  angustatis,  facie  striatis  rugu- 
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losisqae,  margine  scabridis;  pedunculo  albescente  5-pedali,  striate 
basi  arete  vaginato ;  bracteis  inferioribus  distantibus  subscariosis, 
pallidis  acuminatis  peduoculum  arete  ampleetantibus,  superiori- 
bus  fulvis  patentibus,  racemi  autem  laxiflori  minoribus  sabulatis, 
Bupeme  deminutis;  floribus  inter  majores,  pedicellis  braeteas 
superautibus  ;  sepalis  ligulatis  viz  uuciatibus,  S-nerviis,  quam 
petala  oblongo-lignlata  longioribua;  labello  subpollicari  parte 
iateriore  oblongo  quam  pars  superior  daplo  longiore,  hac  autem 
Bubquadrata  apieulata,  basi  angustiore  eum  callis  lamelliformibus 
in  venis  insitis  ;  calcari  brevi,  obtuso,  recurvato. 

Hah.  Between  Zanzibar  and  TJyui :  W.  E.  Taylor,  1887. 

A  fine  plant  witb  a  ereeping  rhizome  |-^  in.  thiek,  bearing 
scarious  imbrieating  scales  and  long  eolourless  air- roots,  the  latter 
a  foot  long  by  2  lines  in  diameter.  The  pseudobulbous  stem, 
borne  1  inch  behind  the  peduncle,  is  3  inches  in  length,  and 
Burrounded  by  large  colourless  acuminate  sheathing  leaves,  the 
longest  5  inches;  it  bears  three  terminal  curved  falcate  rigid 
leaves,  12-16  inches  long,  and  7  lines  broad,  but  tapering  above, 
i;vith  a  keeled  midrib  and  four  lateral  veins  prominent  on  the 
striate  lower  surface  and  the  margin  markedly  scabrid.  The 
light-coloured  terete  peduncle  is  5  feet  long  and  2^  lines  in 
diameter  below,  sheathed  at  the  base  and  bearing  on  the  lower 
half  a  few  distant  bracts  with  well-marked  ribs  converging  to  the 
acuminate  apex,  and  margins  united  in  the  lower  half,  free  and 
receding  above  but  closely  applied  to  the  stalk  ;  the  lowest  is  1| 
inch  long,  the  upper  ones  becoming  shorter ;  on  the  upper  half 
the  bracts  are  narrowly  triangular  acuminate,  spreading  from  the 
base,  and  light  brown  in  colour  with  five  darker  veins,  becoming 
narrower,  shorter,  and  more  subulate  in  the  flowering  portion,  and 
gradually  decreasing  to  the  end  of  the  peduncle ;  the  flowers, 
about  16  in  number,  are  scattered  in  a  lax  raceme  a  foot  long, 
the  stalk  and  ovary  much  exceed  the  bract,  being  1|  inch  long  in 
the  lower  flowers.  The  ligulate  sepals  are  5-nerYed  with  a  sub- 
aristate  falcate  apex,  11  lines  long  and  2  lines  broad,  the  oblong- 
ligulate  apieulate  petals  are  9  lines  long  by  2|  broad,  with  three 
nerves  running  the  whole  length  and  2  outer  ones  about  |  the 
length.  The  spreading  lip  is  111  lines  long,  with  a  short,  strongly 
recurved  spur  3|-4  lines  long,  in  the  lower  two-thirds  it  is  oblong, 
4|  lines  at  its  broadest,  vrith  several  (6,  including  the  thinner 
median  one)  prominent  longitudinal  veins,  the  outer  ones  on  each 
side  seuding    ramifying    branches    towards    the    margin ;    the 


Digitized  by 


Google 


3B4  MB.  i..  B.  BENDLE  OS  THE 

terminal  portion  is  4  lines  long  and  3^  broad  in  its  broadening 
upper  part ;  it  bears  on  the  disc  a  number  of  thia  Jamelliform  sub- 
fleshy  calli.  The  column  is  5^  lines  long.  The  slender  subcyliu- 
drical  fruit  is  1^  inch  long. 

Is  near  Eulophia  Fetersii,  Reichb.  f.,  from  Zanzibar,  but  is  a 
much  larger  plant  with  larger  flowers  and  the  sepals  and  petals 
narrower  in  proportion  to  their  length. 

Is  also  near  the  Abyssinian  E.  Schimperij  Hochst.,  which  hi^, 
however,  a  branched  inflorescence  with  small  triangular  bracts, 
while  the  flower  in  our  species  is  larger,  and  the  calli  on  the  lip 
more  striking  and  much  larger. 

EuLOPUiA  Peteesii,  Beichh.f.  in  Flora^  xlviii.  p.  186. 

A  plant  collected  by  Taylor  "  between  Zanzibar  and  Fyui  ** 
closely  resembles  this  species,  collected  by  Hildebrandt  near  the 
town  of  Zanzibar  (no.  1043),  but  is  somewhat  larger,  with  slightly 
larger  flowers  and  longer  floral  bracts. 

LissocHiLUS  ABENARius,  Lifidl.  in  Journ.  Linn.  Soc,  Bot.  vi. 
p.  133. 

Eabai  Hills,  March  1886,  and  Mt.  Kilimanjaro  at  Morang, 
5000  to  6500  feet,  1888 :  W.  E.  Taylor. 

Distrib.  Tropical  Africa. 

A  plant  collected  at  Uyui,  also  by  Taylor,  differs  from  the 
common  form  in  its  somewhat  smaller  flowers  with  a  shorter  and 
much  narrower  terminal  lobe  to  the  labellum,  resembling  in  this 
respect  the  smaller  plants  from  Natal,  which  have  been  called 
X.  arenarius,  but  may  perhaps  be  distinct. 

LissocHiLUS  Tatlobii,  Bidl.,  in  Journ,  Bot.  1886,  p.  293. 
Between  Zanzibar  and  Uyui :  W.  E.  Taylor,  1886. 

LISSOCHILUS  Wakefieldi,  Beichh.  f,  et  S.  Moore  in  Journ. 
Bot.  1878,  p.  136. 
Eabai  Hills :  W.  E.  Taylor,  Sept.  1885  and  Jan.  1886. 

PoLTSTACHTA  KiLiMAKJABi,  Beichb,  f.  in  Trans.  Linn.  Soo. 
ser.  2,  Bot.  ii.  p.  346. 

Eabai  Hills  :  W.  E.  Taylor,  March  1886. 

The  plant  on  which  Reichenbach  founded  the  species  was 
gathered  by  H.  H.  Johnston,  40-60  miles  from  the  coasts  on  the 
Kilimanjaro  J^xpedition.  The  name  is  therefore  most  inappro- 
priate ;  it  appears  without  description  in  the  account  of  the  flora 
of  the  expedition  in  the  Linnean  Society^s  Transactions. 
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PoLTSTACHTATATLORiANA,sp.nov.  Ehizomate  repente ;  cauli- 
bu8  baei  anguste  pseudobulbosis  et  a  foliorura  delapsorum  vagiais 
cinctis,  Buperne  teretibas,  in  bracteis  longis  lineari-lanceolatis 
Bubscariosis  arete  inclusis,  supra  medium  ramos  breyes  floriferos 
emittentibuB ;  floribus  parvis  longe  pediceliatis;  sepalo  dorsali 
oblongo  obtuBO  quam  lateralia  angustiore  his  ovato-oblongis  basi 
lata  ad  pedem  columni  adnatis  mentum  conicum  formantibus ; 
petalis  cuneato-spathulatis  quam  sepala  brevioribus  ;  labello 
extremo  pede  a  cardine  affixo,  basi  brevi  lineari  pubescente,  in 
lamiuam  glabram  late  oblongam  ereetam  mox  recuryatam  expanse, 
ia  apice  retuso  et  margine  valde  crispato ;  columnaunilineari 
alata,  pede  sesquilineari ;  antbera  uniloculari,  polliniis  2,  adnatit<. 

Kah.  Between  Zanzibar  and  TJyui :  W.  E.  Taylor,  1886. 

The  stout  hard  rhizome  is  about  \  inch  in  diameter,  bearing 
numerous  short  thia  roots  on  its  under  surface  and  above  some- 
what dose-set  erect  stems  ^  to  2  feet  long.  The  base  for  about 
2  inches  is  swollen  into  a  narrow  cylindrical  pseudobulb,  girt,  like 
the  portion  above  for  a  short  distance,  with  the  scarious  sheaths 
of  fallen  leaves.  The  upper  part,  forming  the  peduncle,  is  closely 
invested  with  long  narrow  subscarious  bracts,  which  are  2^2j| 
inches  in  length  about  the  middle  of  the  axis,  but  become 
continually  shorter  in  the  upper  floriferous  half.  The  small 
flowers  are  borne  on  short  (2-8  lines),  about  6-flowered  lateral 
shoots  in  the  axils  of  minute  scaly  bracts.  The  oblong  dorsal 
sepal  is  narrower  than  the  lateral  ones,  and  2\  lines  long  by  1 
broad ;  the  lateral  are  4  lines  long  andl^  broad,  ovate]y  oblong,  and 
adnate  by  a  broader  base  to  the  foot  of  the  column,  forming  a 
chin  into  the  upper  part  of  which  fits  the  thin  linear  basal  part 
of  the  lip,  §  line  long,  which  is  at  first  parallel  to  the  long  foot  of 
the  column,  but  soon  expands  into  the  erect,  then  upwardly 
recurving  broadly  oblong  lamina  (2|  lines  long  by  1^  broad)  with 
a  crisped  margin.  The  lateral  petals,  shaped  like  the  leaflets  of  a 
horse-chestnut,  are  only  2  lines  long.  The  column  has  narrowly 
winged  edges,  is  1^  line  long,  and  becomes  gradually  broader 
upwards  ;  the  galeate  anther  measures  J  line  from  back  to  front, 
and  is  1-locular  with  a  small  partition  at  the  back.  The  2  pollinia 
are  adnate  in  the  centre,  and  separable  with  difficulty. 

A  characteristic  species  approaching  the  South-African  P.  tei- 
sellata,  Lind).,  but  at  once  distinguished  by  the  very  short 
branches  of  the  inflorescence  as  well  as  by  its  floral  characters. 
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AcAMPB  HOHBA8EII8IS9  Bp.  HOT.  Planta  glabra  craasa ;  folio 
obloDgo-ligulato,  apice  oblique  emarginato ;  spica  breviter  race- 
moHa,  braoteis  breyibus  semiorbiculari-ovatis ;  floribus  crassius- 
eulis ;  sepalo  dorBab'  spatbulato-ligulato  obtuso,  lateralibus  simili, 
his  antem  angustioribus  et  oblongo-ligolatis  ;  petalis  sepalis  sab- 
similibus  sed  magis  spathulatiB ;  labello  basi  gibboso,  lobis  later- 
alibus breribuB  rotuudatis  in  facie  superiore  pubesceDtibus, 
cariua  intermedia  lamelliformi  in  deutem  obtusum  in  basi  lobi 
centralis  termiDante,  hoc  crasso,  quinquangulari,  obtuso,  in  mar- 
gine  et  facie  superiore  yalde  papilloso ;  columua  crassa,  unilineari 
longa. 

Hah.  Mombasa  Island :  W.  E.  Taylor,  1886. 

The  single  leaf  present  resembles  those  of  A,  pachtfgloua^ 
Eeichb.  f.,  but  is  less  linear,  it  is  8  inches  long  by  \\  inch  at  its 
greatest  width.  The  fleshy  flower-spikes  are  3-4  inches  long  and 
bear  a  few  short  similar  branches.  The  numerous  flowers  are 
much  larger  than  in  A.  pachyglossa,  but  similar  in  general 
appearance.  The  sepals  and  petals  are  thick,  especiHlly  on  the 
veins,  with  a  thinner  subtransparent  marginal  portion  ;  the 
dorsal  sepal  is  5  lines  long  by  2^  broad  aboye,  the  lateral  ones 
are  similar  but  nivrrower  (2  lines  broad)  and  oblong  ligulate ;  the 
lateral  petals  are  also  similar  in  length,  but  more  spathulate  in 
shape  and  1|  line  at  their  broadest.  The  lip  is  4^-5  lines  long, 
rotundly  gibbous  at  the  base;  the  lower  lobes  are  short  and 
rounded,  pubescent  above  and  separated  by  a  central  lamelliform 
keel  which  ends  in  a  bluntish  tooth  at  the  base  of  the  median 
lobe,  which  is  fleshy,  pentagonal,  and  obtuse,  2  lines  long,  and  as 
broad,  with  the  upper  surface  and  margins  covered  with  large 
irregular  papilla.     The  short  thick  column  is  about  1  line  long. 

DiflVrs  from  A,pachyglo9say  Eeichb.  f .,  collected  by  Hildebrandt 
(no.  1991)  on  the  mainland  near  Mombasa,  in  its  much  larger 
flowers,  about  twice  the  size,  the  greater  simHarity  in  width 
between  sepals  and  petals  and  the  very  rounded  gibbous  base  of 
the  lip,  which  in  A.  paehygloMia  forms  a  marked  conical  pro- 
jection. 

Anob^cum  abcuatum,  Lindl,  in  Hook.  Comp,  Bot.  Mag.  ii. 
p.  204. 

Mombasa  Island,  1886,  and  Girjama  and  Shimba  Hills,  1887 : 
"W.  E.  Taylor. 

Distrib.  South  and  Tropical  Africa. 
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A^TGR^CUM  BiLOBUM,  Lindl.^  yar.  Kiukei,  Beichb.  f.  in  Oard, 
Chron,  xyiii.  (1882)  p.  488. 

Mkomani,  Freretown,  Dec.  1,  1885;  Chororoni,  Eabai,  Job. 
1886 ;  Kajabonai,  Babai  Hills,  April  7,  1886 ;  aud  probably 
(leaves  only)  KilimaDJaro,  higher  slopes  above  Moraug  to  10,000 
ft,  1888:  W.E.  Taylor. 

Dislrib.  East  Tropical  Africa. 

AXOR^CCTM  FIMBRIATUM,  Sp.  BOV.      (PI.  XXXII.   figS.  11-13.) 

Eadicibus  crassiusculis  ;  caule  elongate  a  foliorum  basibus  firmis 
persistentibus  obtecto;  foliis  lineari-falcatis,  apice  insqualiter 
bilobatis ;  spicis  lateralibus  pluribus  multifloris ;  bracteis  brevi- 
bus  truueatis  amplexicaulibus ;  floribus  inter  minores ;  sepal o 
dorsali  ovali-laneeolato  cuspidate,  5-nervio,  lateralibus  ovato- 
cordatis  3-nerviis  basi  sub  labelli  calcari  breviter  connati^, 
apice  crastso  cuspidatis ;  petalis  linearibus  sursum  angiistatis, 
apice  acutis,  S-nerviis  ;  labelli  lobis  lateralibus  ad  calcaris  latera 
brevibus,  truncatis,  segmento  laminse  3-partit»  medio  anguste 
triangulari  velut  sepalis  lateralibus  apice  cuspidate  et  crassius- 
culo  3-nervio,  segmentis  lateralibus  supra  medium  irregulariter 
et  patente  firubriatis;  calcari  lamina  plus  duplo  longiore  supra 
basin  conicam  tenui,  ore  late  aperto ;  columna  brevi  superiie 
late  auriculata,  rostelli  processu  post'  anthesin  paullo  deorsum 
extruso ;  anthera  ecrist^ita  antice  acuta,  caudicula  plana  iudivisn. 

Hab.  (3Firyama  and  Sbimba  Hills  :  W.  E.  Taylor,  1887. 

The  rather  thick  strong  roots  spring  from  the  base  of  the 
elongated  distichous-leaved  stem  vrhich  is  almost  completely 
covered  with  the  firm  rather  thick  persistent  bases  (7-8  Hues 
long)  of  the  leaves  and  reaches  over  a  foot  in  length.  The  linear 
coriaceous  leaf-blades  separate  in  drying,  and  are  6-6  inches 
long,  8^-4  lines  broad,  with  a  very  unequally  bilobed  apex.  The 
lateral  flower-spikes  are  shorter  than  the  leaves  (3^5  inches 
long)  and  bear  numerous  small  flowers  in  the  axils  of  short 
amplexicaul  truncate  bracts  ^  line  long.  The  open  flowers 
measure  about  half  an  inch  across.  The  dorsal  sepal  is  3  lines 
long  by  1  broad  ;  the  larger  lateral  ones  are  the  same  length,  but 
1 J  line  broad  and  connate  beneath  the  spur ;  the  narrow  lateral 
petals  are  2§  lines  long  and^  line  broad  above  the  base,  gradually 
narrowing  to  the  aci4te  tip.  The  lip  measures  2^  lines  to  the 
tip  of  the  central  lobe;  it  consists  of  two  yery  short  (^  line) 
lateral  lobes  on  the  sides  of  the  broad  entrance  to  the  spur  aud  a 
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large  3-partite  Bpreading  anterior  portion,  the  median  segment  of 
which  is  entire,  narrowly  triangular  and  pointed,  while  the  lateral 
pair  (2  lines  long)  have  their  upper  portion  much  cut  up  and 
spreading.  The  spur  is  7  lines  long,  the  broad  opening  (nearly 
a  line  from  back  to  front)  leads  to  a  broad  conical  base  which 
passes  int-o  the  thin  tube  ^  line  in  diameter.  The  column  is  ^ 
line  long ;  the  beak  of  the  rostellum  projects  slightly  downwards  ; 
the  anterior  cap  is  pointed  in  front  and  has  a  slight  median 
depression ;  the  caudicle  is  §  line  long,  and  has  a  broad  angular  base 
with  a  narrow  tip.  The  pollen-masses  are  whitish  and  globular. 
Is  near  the  South-African  species  A,  bicaudatum,  Lindl.,  but 
has  larger  flowers  with  a  proportionately  much  larger  lip,  with 
the  median  segment  of  the  spreading  lamina  narrower  and  more 
acute,  and  the  lateral  ones  much  larger. 

Angbjcum  Oibyam^,  sp,  nov.  Planta  egregia ;  foliis  magnis 
crassiusculis  clavatis  multinerviis,  apice  ina^quali  margine  ({<icco) 
revolutis ;  racemis  quam  folia  longioribus,  internodiis  yalidis ; 
bracteis  obtusis  ovario  cum  pedicello  duplo  minoribus ;  floribus 
illis  A.  superhiy  Tliouars,  yerisimilibus  at  minoribus;  sepalis 
tribus  et  petalis  lateralibus  lanceolatis,  sepalis  autem  lateralibus 
paulo  brevioribus  et  minus  acutis  ;  labello  latissimo  oblato  antice 
emarginato  deinde  in  apiculum  complicatum  recurratum  producto, 
lamella  plana  anguste  trapezoidea  a  calcaris  ore  sub  medio  disci 
extensa,  calcari  graciliter  curvulo  quam  ]abollum  vix  duplo 
longiore;  columua  brevi  et  crassa,  rostelli  lobis  latis  et  rotundati:<; 
anthera  rotundata  vix  apiculata,  polliniis  albescentibus  spba^ 
roidiis,  caudicula  brevi,  glandula  magna. 

Hah.  Giryama  and  Shimba  Hills :  W.  E.  Taylor,  1887. 

The  large  thick  rigid  clavale  leaves  are  10-11  inches  long  by 
1|  inch  in  the  broader  upper  portion ;  in  the  dried  state  they 
are  rolled  backwards  at  the  margin.  The  apex  is  very  unequally 
bilobed,  the  lobes  rounded.  The  longer  of  the  two  racemes  is 
15^  inches  long  with  10  slightly  hooded  blunt  bracts,  the  lower 
of  which  are  ^  inch  long. 

The  fine  flowers  measure  2  j-2^  inches  across ;  the  sepals  and 
lateral  petals  are  similar,  all  being  lanceolate  in  shape  and  more 
or  less  thickened  at  the  apex.  The  odd  sepal  is  slightly  broader 
than  the  rest  and  subacute,  15^  lines  long  by  4|  broad;  the 
lateral  sepals  are  blunter  and  shorter,  14  by  4  lines ;  while  the 
larger  lateral  petala  are  acute,  and  10  by  4  lines.     The  large 
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transversely  oblong  lip  is  18^  lines  broad  and  13^  long  from  the 
mouth  of  the  spur  to  the  tip  of  the  short  recurving  apiculus  in 
the  centre  of  the  broadly  emarginate  front ;  the  posterior 
portion  bears  a  longitudinal  raised  flat  lamella  ^  inch  long  and 
1^  line  broad  in  the  middle,  from  which  it  tapers  to  a  sharp  point 
back  and  front.  The  gracefully  recurving  spur  is  2  inches  long 
by  I  line  in  thickness.  The  short  thick  column  is  2  lines  long  by 
2^  thick,  the  broad  and  rounded  lobes  of  the  rostellum  1  line  long. 
The  poUinia  are  whitish,  with  a  short  caudicle  ^  line  long  and  a 
rather  large  gland  (^  line  across).  The  roundish,  rather  flat 
anther  is  1^  line  long  by  1|  broad. 

An  interesting  species,  falling  between  Angracum  ehumeum, 
Thou.  (Bourbon),  and  A.  superbum^  Thou.  (Madagascar) ;  from 
the  former  it  is  at  once  distinguished  by  its  larger,  broadly  oblono^, 
emarginate  lip,  in  which  it  resembles  superbum ;  it  differs  from  the 
latter  in  having  a  smaller  flower  with  shorter  and  proportionately 
broader  sepals  and  petals  and  clavate  leaves. 

ANGBiECUM  8KMIPEDALE,  sp.  nov.  Folio  inter  minora  oblan- 
ceolato  apice  inaequali  ;  racemo  multifloro  pedali  vel  ultra, 
iiiferne  crasso  sursum  mox  tenui ;  bracteis  mediocribus  breviter 
cucullatis ;  floribus  speciosis ;  sepalo  dorsali  ovato-lanceolato 
acuto  apiculato  conspicue  7-nervio  ;  lateralibus  lanceolatis  huic 
similibus  sed  angustioribus  et  5-nerviis ;  petaiis  lateralibus  late 
oblanceolatis  apice  subacutis  apieulatis  5-nerviis ;  labello  late 
obovato  margine  undulato,  apice  breviter  triangulo  apiculato, 
9-nervio,  basi  bi-cristulato,  calcari  longissimo  7-8-pollicari ; 
columna  brevi  et  crassa,  rostelli  auriculis  magnis  et  rotundatis ; 
stigmate  lato  ;  anthera  ecristata,  caudicula  cuneata  1-lineari. 

JIab.  Kabai :  W.  E.  Taylor,  Jan.  1886. 

The  only  leaf  present  is  2^  inches  long  by  11  lines  in  its 
broader  upper  part,  with  17  longitudinal  nerves.  The  longest 
raceme  is  13  inches  and  bears  13  bracts;  the  few  lower  inter- 
nodes  are  thick  but  rapidly  become  slender  above  the  third  from 
the  base  ;  the  blunt  sub-hooded  bracts  are  ^  inch  long.  The  open 
flowers  measure  1|  inch  across ;  the  ovate-lanceolate  dorsal  sepal 
is  I  inch  long  by  4  lines  broad,  the  narrower  but  otherwise 
similar  lateral  pair  10  by  3  lines.  The  broadly  oblanceolate 
petals  are  |  inch  by  3^  lines,  and  have  5  conspicuous  nerves  with 
two  feebler  marginal  ones.  The  broad  lip  (7  lines  long  by  6  lines 
broad)  has  a  crisped  margin,  especially  towards  the  front,  and  9 
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longitudinal  nerves  with  nnmerous  transverse  veinlets,  the  nerve 
on  each  side  the  median  one  is  raised  at  the  entrance  to  the  spur 
into  a  low  crest.  The  long  flexuose  uniform  spur  is  7-8  lines 
long  by  §  line  in  diameter.  The  short  thick  column  is  1  line 
long ;  the  large  rounded  auricles  (1  line  long)  of  the  rostellum 
form  the  sides  of  the  broad  open  scoop-like  stigma.  The 
subgaleate  anther,  ^  line  broad  by  |  line  high,  shown  indication 
of  division  into  two  on  the  upper  rounded  pLiin  surface.  The 
beak  of  the  rostellum  after  removal  of  the  pollen-masses  projects 
like  a  serpent's  fang ;  curving  upwards  at  the  base  with  its  pointed 
apex  projecting  horizontally  ;  it  is  1^  line  long.  The  caudicle  is 
roundly  cuneate  in  shape  and  1  line  long. 

Approaches  the  West-African  A.  apiculatum.  Hook.,  from 
which,  however,  it  is  at  once  distinguished  by  its  shortly  tipped 
lip  and  very  long  spur;  the  anther-cap  is,  moreover,  not 
crested.  The  leaf  is  similar  in  shape  to  those  of  A,  apiculatum. 
Also  near  another  typical  African  species,  A.  avicularium^  Beichb. 
f .,  which  has  a  spur  intermediate  in  length,  but  the  dowers  are 
much  smaller,  the  slender  spur  is  only  between  4  and  5  inches 
long,  and  the  lip  narrower  with  a  longer  pointed  tip. 

Mystacidium  sp. 
Fruiting  specimen  without  leaves. 

Steppes  of  the  Thika-thika,  Tana  river-basin :  J.  W.  Gregory, 
July  16,  1893. 

Vanilla.  Humblotit,  Beichb.  f.  in  Flora,  1885,  p.  378,  vel  aff. 
Material  insufficient  for  more  accurate  determination. 
Giryaraa  and  Shimba  Hills  :  W.  E.  Taylor,  1887. 
Distribution.  Comoro  la. 

Habenabia  (§Bonatea)  babaiensis,  sp.  nov.  Herbacea; 
caule  crassiusculo  infra  medium  folioso  (foliis  tribus  ovalibus  vel 
ovatis  basi  vaginantibus)  supra  medium  laxe  paucifloro ;  bracteis 
membranaceis  acuminatis  ovario  pedicelloque  brevioribus ;  floribus 
inter  majores;  sepalo  dorsali  ovato  subacute  cucuUato,  quam 
lateralia  oblique  oblonga  apiculata  paulo  breviore;  petalis  later- 
alibus  bipartitis  parte  postica  lineari  sepalum  dorsale  sub- 
aequante  eoque  cohserente,  autica  multo  longiore  a  basi  filiformi 
falcata,  apice  recurve  subaristato  ;  labelli  tripartiti  lobo  centrali 
lobis  lateralibus  subsimili  sed  breviore,  his  angustis  petalorum 
partitionibus  anticis  similibuSi  calcari  maguo  crasso  conspicue 
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protenso  cylindrico ;  processibus  stigmaticis  elongatis  protruRis 
supra  medium  incraseatis  yerrucosisque  sub  apice  leviter  recur- 
vatis;  antbera  apiculata  quam  rostellum  cucullatum  paullo 
breviore,  hujus  apice  valde  apiculato  protenso,  canalibus  tenuibus 
suberectis. 

JSah.  Babai  Hills :  W.  E.  Taylor,  1886. 

A  large-flowered  herbaceous  leafy  plant  10  inches  high.  The 
two  lower  leaves  are  oval  in  shape,  the  lowest  4  inches  long  by 
1^  inch  broad,  the  next  rather  smaller  and  the  uppermost  much 
smaller  (1^  inch  long)  and  orate.  A  minute  bract  is  present  mid- 
way between  the  small  leaf  and  the  lowest  of  the  three  lar^e 
flowers.  The  flaccid  membranous  long  pointed  bracts  are  nearly 
1  inch  in  length,  while  the  ovary  with  its  stalk  measures  1^  inch. 
The  hooded  dorsal  sepal  is  8  lines  long ;  the  broadly  obliquely 
oblong  lateral  sepals  with  their  apiculate  falcate  tips  are  |  inch 
long  by  \  inch  broad.  The  posterior  segments  of  the  petals 
form  the  straight  edges  of  the  sepaline  hoods,  the  anterior  seg- 
ments are  nearly  twice  the  length  (14  lines)  and  consist  of  a  long 
filiform  base  and  a  broader  falcate  upper  portion  {\  line  at 
broadest),  passing  into  a  recurving  almost  aristate  tip,  they 
resemble  in  character  the  narrow  lateral  lobes  of  the  lip  (1^  inch 
long) ;  the  very  similar  central  lobe  is  1  inch  long.  The  thick 
outwardly  curving  spur  is  If  inch  long  by  §  line  in  diameter,  the 
lower  third  slightly  narrower.  The  protruded  stigmatic  pro- 
cesses are  8  lines  long,  they  become  thicker  and  apparently 
warted  in  the  upper  surface  above  the  middle.  The  hooded 
rostellum  bears  an  anteriorly  projecting  apiculus.  The  narrow 
anther- canals  are  4  lines  long. 

Approaches  H.  Folkensiana,  Kraenz.  (e  descript.  in  Engl.  Jahrb. 
ziz.  p.  244),  from  Kilimanjaro,  in  floral  characters,  but  is  a  much 
smaller  plant  with  a  less  striking  inflorescence ;  the  Kilimanjaro 
species  being  a  fine  orchid  40-60  cm.  high  with  a  long  richly 
flowered  inflorescence.  The  Babai  plant  has  also  longer  sepals, 
petals,  and  spur. 

HaBENABIA  (  §  CEBATOPETALiB)  ^QFATOBI ALTS,  Sp.  nov.     Plan ta 

glabra  subvalida ;  caule  angulato;  foliis  radicalibus  2  magnis 
orbicularibus,  caulinis  distantibus  lineari-lanceolatis  vel  lanceo- 
latis  bracteif ormibus  supeme  acuminafis  trausitumque  in  bracteas 
floriferas  iis  similes  sed  minores  prsebentibus ;  spica  ovali 
vel  oblonga;  sepalo  dorsali  ovato  obtuso  5-nervio,  lateralibus 
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patentibuB  oblique  ovatis  subacutis  S-nerviis,  quam  illud  lati- 
oribus ;  petalis  lateralibus  usque  ad  basin  bipartitis,  parte 
postiea  liueari-falcata  acutiuscula,  autica  subsequilouga  sed 
angustiore  et  lobis  labelli  lateralibus  simili ;  labello  3-partito, 
lobo  medio  late  lineari  3-nervio  acutiusculo,  lobis  lateralibus  yix 
filiformibus  subsequilongo ;  calcari  sesquipollieari  subtenui  apice 
acuto ;  processibus  stigmaticis  subrectis  clavatis  anthersB  canali- 
bus  elongatis  paullo  longioribus ;  rostello  apice  longo  acute  trian- 
gulari  supra  antheram  rotundatam  elougato;  ovario  anguste 
6-aIato. 

Hah.  Between  Unyamwezi  and  coast :  W.  E.  Taylor,  1887. 

About  20  inches  high,  with  a  small  obovoid  tuber  f  inch  long 
and  two  large  suborbicular  radical  leaves  nearly  3  inches  across. 
Above  the  basal  leaves  the  angular  steoi  bears  a  number  of 
distant  subpatent  bracteiform  leaves  more  or  less  lanceolate  in 
shape  and  1  iuch  or  more  in  length  below,  shorter  above,  and 
passing  into  the  lanceolate  acuminate  floral  bracts,  which  are 
shorter  than  the  narrowly  6-winged  ovary.  The  dense  spike  is 
2^—4  iuches  long.  The  flowers  are  of  a  fair  size,  measuring  13 
lines  from  point  to  point  of  the  lateral  sepals.  The  dorsal  sepal 
is  5  Hues  long  by  2\  broad,  the  rather  larger  oblique  and  more 
acute  spreading  lateral  sepals  6  by  3  lines.  The  lateral  petals 
are  split  down  to  the  base ;  the  narrow  falcate  posterior  segment 
is  4^  lines  long  by  §  Hue  broad,  the  anterior  one  is  almost  fili- 
form, 5  lines  long  by  \  line  broad,  resembling  the  lateral  lobes  of 
the  lip.  The  lip  measures  7  lines  from  the  mouth  of  the  spur  to 
the  tip  of  the  median  lobe,  which  is  5^  lines  long  by  1^  broad,  the 
very  narrow  lateral  lobes  are  equal  to  it  in  length.  The  narrow 
spur  is  1|  inch  long,  with  a  rather  long  pointed  tip.  The  horizontal 
and  club-shaped  stigmatic  processes  are  1|  line  long.  The  ovary 
is  nearly  \  inch  long. 

In  Kraenzlin's  arrangement  of  the  genus  in  Engl.  Jahrb.  xvi. 
p.  52,  this  plant  falls  in  the  Section  3,  Cerafopetala,  nearest 
H,  Welwitschii,  Keichb.  f.,  as  the  segments  of  the  lateral  petals 
are  of  almost  equal  length,  while  the  thickened  club-shaped 
stigmatic  processes  are  only  slightly  longer  than  the  anther- 
canals.  It,  however,  differs  considerably  from  this  and  its  near 
allies  in  its  large  broad  pair  of  radical  leaves,  and  larger  flowers, 
with  a  long  spur,  in  which  it  resembles  -ff.  Ulliotiiy  fiolfe,  from 
Madagascar.  It  resembles  very  closely  in  habit  and  characters  of 
stem  and  leaf  H.  stylites^  Beichb.  f .  <&  Moore,  from  Kilimanjaro, 
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which  Kraenzlin  places  in  the  next  section  BeplicatcB,  owing  to 
difference  in  size  between  the  dorsal  and  lateral  sepals;  such 
difference  is  but  slight  in  H.  (squatortalis,  while  the  flowers  are 
larger  than  in  styUtes,  with  a  broad  median  lobe  to  the  lip. 

Habenabia  (§  EEPLiCATJi)  PEDiCELLABis,  Betchb.  f.  in  Otia 
Bot.  Hamh.  p.  100. 

Rah.  Steppes  of  the  Thika-thika,  Tana  river-basin.  Sandy 
steppes  with  Acacia  scrub  in  patches :  J.  W.  Gregory,  July  16, 
1893. 

Distrih,  Abyssinia. 

Of  a  deeper  colour  than  the  type. 

.  Habenaria  (§  REPLiCATiE)  NDiANA,  sp.  uov.  Elata ;  c&ule 
terete  valido  folioso  ;  foliis  late  linearibus  a  basi  longa  vaginante 
acutis,  plicatis,  iis  supra  caulis  medium  brevibus  amplexicaulibus 
lineari-lanceolatis  acuminatis  transitum  in  bracteas  prsebentibus ; 
spica  laxe  cylindrica,  bracteis  membranaceis  ovali-lanceolatis 
acutis  pallide  bruneis  ovarium  cum  pedicello  baud  aequantibus ; 
floribus  inter  mediocres ;  sepalis  reflexis,  dorsali  ovali  lateralibus 
multo  minore,  his  subrhomboideis  apice  asymmetrico  plicatis,  5- 
neryiis;  petalis  lateralibus  bipartitis,  parte  postica  parva  pseue 
fllif ormi,  antica  lineari-lanceolata  superne  subulata ;  labelli  tri- 
partiti  segmento  medio  anguste  lineari  quam  lateralia  lineari- 
lanceolata  subfalcata  pauUo  longiore,  calcari  tenui  infeme  am- 
pliato  quam  ovarium  cum  pedicello  breviore ;  processibus  stig- 
maticis  baud  longis,  crassis,  capitaiis,  quam  antheree  canales  tenues 
subrecurvati  vix  brevioribus ;  rostello  subulate  antheram  rotun- 
datam  emarginatam  sequante. 

Hah.  Ndi  Mountains,  4400  feet.  Acacia  scrub  broken  by 
gneiss  hills  :  J.  W.  Gregory,  April  1,  1893. 

Au  erect  plant  22  in.  high,  with  a  stout  leafy  stem,  bearing  in 
the  lower  half  5  or  6  rather  long  ascending  leaves,  with  a  closely 
amplexicaul  membranous  base  (1^2  in.  long)  and  a  broadly 
linear  blade  5-6  inches  long  and  ^-^  in.  broad.  In  the  upper  half 
the  leaves  are  short,  bracteiform,  linear-lanceolate,  sheathing  the 
stem  below,  and  subadpressed  in  the  upper  acuminate  portion ; 
the  lower  ones  are  nearly  2^  inches  long,  becoming  shorter  above, 
and  passing  into  the  membranous  bracts,  the  lowermost  of  which 
are  1  in.  long.  The  spike  is  6  inches  long,  neither  densely  nor  laxly 
flowered.     The  oval  dorsal  sepal  is  2^  lines  long  by  1  line  broad. 
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with  a  marked  midrib ;  tbe  broad  lateral  ones  are  3  bj  1|  lines, 
asymmetrical,  with  the  apex  at  the  end  of  the  longer  posterior 
side;  there  are  a  well-marked  midrib  and  four  lateral  nerves. 
The  small  posterior  segments  of  the  petals  are  narrowlj  linear- 
lanceolate  (2  lines  long  by  |  broad),  the  inner  large  anterior 
segments  are  a  little  over  4  lines  long  by  |  line  broad  above 
tbe  base ;  tbe  lateral  lobes  of  the  lip  are  about  equal  to  the 
latter  in  length,  and  somewhat  similar  in  shape,  though  more 
lanceolate  and  falcate,  and  only  i  line  at  their  broadest  about  the 
middle.  The  median  lip  is  narrow  linear  and  4^  lines  long; 
spur  10  lines  long.  The  sturdy  capitate  half-ascending  stigmatic 
processes  are  1}  line  long,  slightly  shorter  than  the  narrow  horn- 
like recurving  anther-canals.  Ovary  with  pedicel  13  lines  long. 
Approaches  the  Malagasy  JST.  incamata^  Lindl. ;  but  has  shorter 
stigmatic  processes  which  do  not  exceed  the  anther-canals ;  the 
shape  of  the  sepals  is  also  different.  Is  also  near  the  Abyssinian 
H,  hutnilior,  Eeichb.  £.,  but  is  a  taller  plant,  and  has  narrower 
lateral  petals ;  in  the  latter  point  it  also  differs  from  the  nearly 
allied  JT.  pedicellaris,  Keichb.  £.,  and  further  in  the  length  of 
the  bracts. 

Habenabia  (§  Bilabbelljb)  altiob,  sp.  nov.  Caule  erecto 
subvalido  infra  medium  a  foliis  lineari-lanceolatis  acutis  ascen- 
dentibus  basi  amplexicaulibus  pro  parte  obtecto,  his  supra  caulis 
medium  brevioribus  transitum  in  bracteas  prsbentibus;  spica  sub- 
obovata  subdensiflora ;  bracteis  ovalibus  acuminatis,  in  margine 
sparse  ciliolatis,  ovarium  cum  pedicello  hand  sequantibus ;  floribus 
mediocribus ;  sepalis  reflexis,  dorsali  a  basi  angustissima  ovali, 
quam  lateralibus  multo  minore,  his  oblique  obovatis  conspicue 
3-nerviis  apice  valde  asymmetrico  crassiusculo ;  petalis  bipartitis 
margine  facieque  superiore  hispidulis,  parte  antica  lanceolari- 
subulata  quam  postica  linearis  multo  majore;  labelli  3-partiti 
segooentis  angustissimis  subsimilibus,  medio  quam  lateralia 
lineari-subulata  pauUo  longiore  linear!  obtuso,  calcari  infra 
medium  torto  deinde  subinflato  quam  ovarium  cum  pedicello 
breviore;  processibis  stigmaticis  longis  rectis  vel  supeme  vix 
ascendentibus,  crassiusculis,  capitatis,  quam  antherss  canales  longi 
tenues  apice  sursum  curvati  vix  longioribus ;  rostello  anguste 
triangulari  obtuso  antherse  loculos  orbiculares  lequante ;  stami- 
nodiis  bilobis ;  ovario  s«pe  fusiformi  (praBcipue  in  angulis) 
verruculoso. 
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Hah.  Higher  slopes  of  Mount  EilimaDJaro  above  Morang  to 
10,000  ft. :  W.  E.  Taylor,  1886. 

An  erect  plant  16  inches  high,  with  a  leafy  stem  ;  leaves  below 
the  middle  narrow  from  a  sheathing  base,  those  above  the  middle 
subbracteiform  amplexicaul,  with  a  sharply  pointed  apex,  the 
lowest  20  lines,  the  next  higher  16,  the  upper  ones  becoming 
like  the  bracts  and  ciliolate  at  the  margin.  The  dense  spike  is 
8  inches  long ;  the  broad  acuminate  bracts  (the  lower  10-11  lines 
long)  are  sparsely  ciliolate  at  the  margin.  The  flowers  are  rather 
long-stalked,  the  ovary  (4^  lines)  with  the  pedicel  measuring 
1  inch  in  length.  The  5-nerved  oval  dorsal  sepal  has  a  large 
thickened  spathulate  apex,  and  measures  8  lines  by  1§ ;  the 
larger  very  oblique  lateral  sepals  are  4x2f  lines.  The  small 
very  narrow  posterior  segments  of  the  petals  are  scarcely  8^  lines 
long,  with  a  breadth  of  \  line,  the  anterior  are  6  lines  by  f  line, 
both  are  minutely  hispid.  The  three  lip- segments  are  yqtj 
similar  to  each  other ;  but  the  median  is  uniformly  linear,  blunt, 
and  7  lines  long,  while  the  more  pointed  lateral  ones  are  6  lines  ; 
their  breadth  is  less  than  ^  line.  The  spur  is  \  inch  long  and 
slightly  dilated  below  the  middle,  where  there  is  a  slight  twist. 
The  generally  straight  horizontally  protruding  stigmatic  pro- 
cesses are  2^  lines  long.  The  surface  of  the  more  or  less  spindle- 
shaped  ovary  is  covered  with  small  semiglobose  warts  whicli  are 
larger  on  the  angles. 

Is  very  near  the  Abyssinian  Kahenaria  Sghimperiana^  Beichb.  f ., 
but  has  not  the  characteristic  much  twisted  spur,  while  the 
flower-spike  is  short  and  dense,  and  the  bracts  larger,  broader, 
and  ciliolate. 

HaBENABIA    (§  MULTIPABTITiB)  SFLEKDENS,    Sp.  nOV.      Plauta 

glabra,  egregia ;  caule  crasso  omnino  folioso ;  foliis  basi  vaginan- 
tibus,  lamina  ovata  subpatente  et  apice  acuta ;  spica  vix  densa, 
bracteis  imis  magnis  ovatis  foliaceis  ovarium  superantibus,  ceteris 
similibus  (vel  magis  ovalibus),  acutiusculis  et  brevioribus,  ovarium 
vix  vel  baud  »quantibus ;  sepalo  dorsali  ovato  minute  apiculato 
cum  petalis  lineari-falcatis  acutis  adhserentibus  galeam  forraante, 
sepalis  lateralibus  patentibus  oblique  ovatis,  apice  acuto  plicate ; 
labello  supeme  minute  hispidido  a  basi  linear!  trifurcato, 
segmento  medio  longiore  filiformi,  lateralibus  latioribus  curvatis 
niargine  exteriore  laciniatis,  laciniis  simplicibus ;  cnlcflri  recurvato 
craaso  ovarium  superante;  processibus  stigmaticis  longis  supra 
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medium  leTiter  ascendeutibus,  apice  velut  in  Sahenaria  inacrantha 
dilatatis,  anthers  canales  teuues  superaniibus ;  anthera  M. 
maerantha. 

Hah,  Kilimaiijaro,  6000  ft :  H.  H.  Johnston  {M.  aff.  IT  ma- 
eranthm,  Hochst.  in  Trans.  Linn.  Soc.  ser.  2,  ii.  p.  349) ; 
Kilimanjaro,  Mochi,  4000-5500  ft.,  and  higher  slopes  aboTe 
Morang  to  10,000  ft. :  W.  E.  Taylor,  1888. 

A  fine-looking  plant  13-20  inches  iu  height,  with  the  thick 
stem  leafy  right  up  to  the  spike.  The  leaves  have  a  closely- 
sheathing  base  1  inch  or  less  in  length,  and  a  spreading  o?ate  or 
ovate-lanceolate  blade  3-4  inches  long  by  1^  inch  or  more  broad 
in  the  larger  specimen.  The  sessile  lower  bracts  resemble  the 
leaf-blades  in  shape,  though  much  smaller  in  size ;  they  become 
smaller  as  we  ascend  the  spike,  the  upper  ones  being  shorter 
than  the  oTary.  The  broad  spike  is  5-6  inches  long,  and  bears  ten 
or  fewer  very  large  flowers.  The  dorsal  sepal  is  1  inch  long  by 
6^  lines  broad,  with  a  conspicuous  midrib,  and  six  well-marked 
lateral  veins  united  by  transverse  venules.  The  lateral  sepals 
are  14  lines  by  5^,  similarly  veined  to  the  dorsal,  the  posterior 
side  is  almost  straight.  The  lateral  petals  are  14  lines  long  by  2f 
at  their  broadest  below  the  middle,  acute,  4-5-nerved,  and  form 
the  margins  of  the  dorsal  helmet.  The  lip  is  1^  inch  from  its 
insertion  to  the  end  of  the  almost  filiform  median  lobe ;  the  linear 
base  broadens  above  at  the  trifurcation.  The  median  lobe  is 
1  inch  long ;  the  broader  lateral  ones  \  inch  long  by  f  line  broad 
below  the  middle.  The  recurving  spur  is  17  lines  long,  becoming 
subcylindric  above  the  wider  base.  The  ovary  is  14  lines.  The 
stigmatic  processes  are  10  lines  long,  dilated  at  the  ends,  as  in 
H.  maerantha,  in  the  shape  of  a  foot  which  is  papillose  on  the 
upper  surface.  The  lower  part  is  adnate  to  the  antheivcells, 
the  canals  of  which  are  thin  and  narrow. 

Is  very  near  the  Abyssinian  Jf.  maerantha^  Hochst.;  but 
differs  in  several  minor  points,  having  slightly  narrower,  more 
spreading  leaves,  slightly  larger  flowers  with  larger  sepals,  nar- 
rower longer  lateral  petals,  and  the  labellum  hispid ulous  on  the 
upper  surface,  with  an  almost  filiform  median  segment.  The 
bracts  are  also  shorter  and  more  ovate,  while  the  spur  exceeds 
the  ovary  in  length. 

Habenabia  (§  Plattcobtne)  TEyuiCAULis,  sp.  uov.  Plauta 
minor;  foliis basalibus  .  .  .  .;  caulis  tenuis  foliis  paucis  linearibus 
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acutis  bracteiformibus  distantibus ;  inflorescentia  pauciflora 
JET.  crocemj  bracteis  ovatis  acutis  ovario  pedicelloque  tenui  circiter 
duplo  brevioribus ;  floribus  inter  minores ;  Bepaio  dorsali  late 
oyato  acute  cucullato,  lateralibus  reflexis  (?),  a  basi  brevi  angus- 
tissima  lineari-oblongis,  sub  apice  acute  inffiqualiter  plicate  tix 
angustatu ;  petalis  lateralibus  falcatis  acutis,  ad  sepalum  dorsale 
adnatis,  galeae  latera  efficientibus ;  labello  ligulato  obtuse  supra 
basin  utrinque  obtuse  angulato  marginibus  yalde  reflexis,  calcari 
tenui  recto  basin  versus  vix  ampliato  oyarium  cum  pedicelle  sub- 
SBquante  ;  processibus  stigmaticis  crassiusculis  compressis  a  basi 
tenui  eyato-subrbomboideis ;  anthers  canalibus  ascendentibus 
latis  truncatis  quam  processus  paullo  lengieribus,  rostello 
triangulari  ad  antheram  erectam  sublongiorem  yaide  apiculatam 
parallelo. 

Hah.  Unyamwezi  to  coast :  W.  E.  Taylor,  1887. 

The  very  slender  stalk  measures  1  foot  below  the  inflorescence, 
and  bears  fiye  linear  upwardly  narrowing  acute  bract eiform  leaves 
(1-1^  inch  in  length)  with  a  sheathing  base,  separated  by  long 
internodes.  The  short  corymbose  raceme  is  1^  inch  long,  the 
ovate  acute  bracts  4-5  lines. .  The  hooded  dorsal  sepal  measures 
4^  by  3  lines ;  the  shortly  stalked  lateral  sepals  (5  by  1\  line) 
are  5-nerved  in  the  lower  two  thirds  of  their  length,  and  become 
slightly  narrower  in  the  upper  third  towards  the  unequally 
plicate  acute  apex.  The  3-nerved  lateral  petals  are  4  lines  long 
by  \  line  broad,  and  adherent  to  the  dorsal  sepal,  helping  to  form 
the  sides  of  the  hood.  The  narrow  lip  (4^  by  scarcely  f  line)  is 
slightly  angled  on  either  side  above  the  base,  and  has  the  sides 
strongly  deflexed ;  the  thin  spur  is  7  lines  long,  equal  in  length 
to  the  ovary  with  its  thin  pedicel.  The  short  (1^  line)  stigmatic 
processes  consist  of  a  vertically  compressed  subrhomboid  anterior 
part  on  a  thin  stalk.  The  erect  strongly  apiculate  anther  is 
2}  lines  long,  the  triangular  rostellum  which  stands  in  front  and 
parallel  with  it  is  just  over  2  lines,  the  broad  truncate  canals 
project  slightly  beyond  the  stigmatic  processes. 

Resembles  E.  crocea,  Schweinf .,  in  habit,  but  has  larger  flowers ; 
and  also  differs  in  the  shape  of  its  stigmatic  processes,  in  its 
apiculate  anther,  and  other  details.  Approaches  very  nearly  to 
JT.  Btuihananiana,  Kraenz.  in  Eugl.  Jabrb.  xix.  p.  247 ;  but  differs 
in  having  the  lip  longer  and  angled  above  the  base,  the  spur 
scarcely  inflated,  while  the  huge  anther-canals  and  rostellum 
are  also  distinguishing  characteristics. 

2f2 
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Pebisttlus  hispidula,  sp.  nov.  Flanta  omnino  breviter  sed 
dense  hispidula ;  f oliis  oTalibus  supeme  lanceolatis  acuminatis ; 
spica  usque  pedali,  densa;  bracteis  auguste  lanceolatis  aeutis 
pedieellos  sequantibus  vel  sspissime  superantibus ;  sepalit  late- 
ralibus  patentibus  (?)  oblique  ovatis  3-neryii8,  apice  crassiusculis 
iategris,  dorso  minute  pubescentibus,  dorsali  ovate  simili  sed 
baud  oblique  cum  petalis  supra  antberam  conniyente;  petalis 
oblongis  l-nerriis  yel  partim  2-nerviis  obtusis  integris ;  labelli 
lamina  triloba,  lobis  rotundatis  basi  breviter  rotunde  saccata, 
lateralibus  medio  duple  longioribus,  calcare  scrotifofmi  1-lineari 
alto ;  antbersB  loculis  parallelis  basi  baud  diyergentibus  apice 
rotundis,  connectiyo  baud  prolongate,  gland  ulis  nudis  contiguis 
sed  rostello  intermedio  in  processum  subulatum  breyiter  con- 
tinuato. 

Hah.  I^yasaland,  1891 :  Bucbanan,  no.  572. 
The  plant,  which  is  20  inches  or  more  in  height,  is  coyered  with 
very  short  stiff  brown  hairs;  the  leaves  are  1^  inch  long  and 
3-5  lines  broad,  the  dense  spike  reaches  a  foot  in  length,  and  the 
narrowly  lanceolate  pointed  bracts  are  equal  to  or  longer  than 
the  flower-pedicels.  The  obliquely  oyate  lateral  sepals  are 
8^  lines  long  by  2  lines  broad ;  the  dorsal,  8  lines  by  If,  meets  the 
lateral  petals  above  the  anther,  these  being  oblong,  2^  lines  long 
by  1^  broad.  The  lip  broadens  rapidly  from  a  narrow  base,  and 
is  4  lines  long  by  4  lines  at  its  broadest  anteriorly,  where  it  is 
8-lobed,  the  lobes  rounded,  and  the  central  one  half  the  length  of 
the  two  lateral.    The  scrotiform  spur  is  1  line  deep. 

Yar.  iciKOB.  Flanta  minor  pedalis  foliis  ovalibus  acuminatis ; 
spica  semipedali;  bracteis  pedieellos  sequantibus  quam  folia 
minoribus,  iis  autem  similibus  vel  magis  lanceolatis;  florum 
partibus  quam  in  typo  minoribus. 

Sah.  Woods  on  hills  N.E.  of  Kanandusi,  east  of  camp  44, 
7000  ft. :  J.  W.  Gregory,  May  9, 1893. 

Differs  from  the  type  in  the  smaller  size  of  the  plant,  which  is 
11-18  inches  high,  with  more  oval  broader  leaves  1^  line  long' 
by  5-6  broad.  The  dense  spike  is  6  inches  long,  while  the  parts 
of  the  flower  are  also  smaller.  The  lateral  sepals  measure  3  lines 
by  If,  the  dorsal  2  by  1^,  the  lateral  petals  2  by  1,  while  the  lip  is 
8^  lines  long  and  barely  4  across. 

DisjL  GBSOOBiAifrA,  sp.  nov.  Flanta  glabra  robusta;  caule 
crasso,  a  foliis  sensim  in  bracteas  transeuntibus  obtecto,  illisplus 
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minus  lanceolatis  acutis  multineryiis  rubescentibus  amplexicau- 
libus ;  spica  densissima  oblonga,  bracteis  acuminatis  flores  paullo 
superantibiis,  bis  inter  mediocres ;  sepalis  lateralibus  suboblique 
lateque  oblongis  obtusis,  dorsali  obtuse  cucuUato  postice  in 
calcap  cylindraceum  curratum  subacutum  triplo  longius  product© ; 
potiilis  lateralibus  ligulatis  subfalcatis  obtusis  erectis  inclunis ; 
labello  lineari-spatbulato  obtuso  3-neryio ;  anthers  loculis  sub- 
orbicularibus. 

Hah.  Terminal  moraine  of  sheet-glaciation,  10,400  ft.,  Mt. 
Kenya,  July  8,  1893  :  J.  W.  Gregory. 

A  robust  plant  14-16  inches  high,  the  thick  soft  reddish  stem 
almost  completely  hidden  by  the  sheathing  leaves  and  bracts. 
The  basal  leaves  are  lanceolate  and  subpatent  from  a  sheathing 
membranous  base,  more  or  less  acute,  folded  at  the  midrib  with 
about  eight  darker  dorsally  conspicuous  veins  on  each  side, 
6-6  inches  long  by  about  1  inch  broad.  The  stem-bracts  are 
ovately  lanceolate  acute,  or  almost  acuminate  and  closely  ad- 
pressed,  and  form  a  transition  from  the  basal  leaves  to  the 
narrower  oval-lanceolate,  lanceolate,  or  almost  oblanceolate  acu- 
minate bracts,  12-14  lines  long  and  2^4  lines  broad,  slightly 
exceeding  the  flowers  in  length.  The  broad,  somewhat  oblique 
lateral  sepals  are  a  little  over  4  lines  long  and  half  as  broad,  and 
5-nerved ;  the  dorsal  hood  is  3f  lines  high,  and  posteriorly  pro- 
duced at  the  base  into  a  long  gracefully  curving  cylindrical  spur 
slightly  pointed  at  the  tip,  10  lines  long  by  |  line  wide.  It 
shelters  the  erect  narrow  slightly  falcate  lateral  petals,  which  are 
3-nerved,  obliquely  inserted  at  the  base,  and  3^  lines  long  by  \  line 
broad.  The  obtuse  lip  is  3^  lines  long  by  |  line  wide  in  the  upper, 
broader  portion.     The  rounded  anther-cells  are  f  line  long. 

Approaches  Disa  Welmtschii,  Eeichb.  f.,  from  Angola ;  but  is 
a  larger,  coarser  plant,  more  resembling  the  southern  D.  Cooperi, 
Beichb.  f.,  in  habit.  The  flowers  are  about  the  same  size  as  in 
J).  Welwitsehii ;  but  are  at  once  distinguished  by  the  larger  spur, 
the  broader  labellum,  and  narrower  lateral  petals. 

DiSA  KiLiMAWJABiCA,  sp.  nov.  Plauta  glabra  mediocris ;  caule 
rufescente  foliate;  foliis  lineari-loratis,  obtusiusculis,  superne 
diminutis,  lanceolatis  et  acutis,  transitum  in  bracteas  prsBbenti- 
bus ;  spica  densissima  ovali-oblonga ;  bracteis  ovato-lanceolatis 
a<*uminatis  ovarium  paullo  superantibus ;  floribus  inter  minores ; 
sepalis  lateralibus   suboblique  ovato-oblongis  3-nerviis,  dorsal i 
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Bubcucullato  obtuBO  calcar  dorsale  baud  longum  obtunum  emit- 
teote  ;  pet  alia  lateralibua  lanceolatis  vel  ovati-lanceolatia  obtusia 
vel  acutis  S-nerviis ;  labello  linear!  anguato ;  columna  breTiBsima, 
anthera  ovali  quam  petala  pauUo  breyiore. 

Hah,  Higher  Blopes  of  Mount  Kilimanjaro  above  Morang  to 
10,000  ft. :  W.  E.  Taylor,  1888. 

Eight  inches  to  a  foot  high,  the  basal  leaves  sometimes  reaching 
5  inches  in  length  with  a  breadth  of  half  an  inch,  the  upper  much 
shorter  and  more  lanceolate  or  oyate-lanceolate  in  shape  and 
pointed  ;  all  half-spreading.  The  very  dense  spike  more  or  less 
oblong  in  shape,  1^-2  inches  long,  the  acuminate  bracts  about 
half  an  inch  long  in  the  middle  of  the  spike.  The  blunt  lateral 
sepals  2J  lines  long  by  IJ  broad,  the  dorsal  slightly  hooded 
(aperture  2  lines  in  height),  emitting  from  below  the  middle  of 
the  back  a  blunt  spur  2§  line  long  by  ^  line  thick.  The  short 
slender  lip  is  scarcely  lj|  line  long  and  only  ^  line  broad;  the 
lateral  petals,  IjJ  line  long  by  ^  line  broad,  are  sometimes  obtuse, 
sometimes  acute. 

Near  Bisa  polyganoides^  Lindl.,  but  differs  in  its  longer  spur 
and  narrower  lip.  Must  be  very  close  to  D.  Deckenii,  Eeichb.  f., 
in  Otia  Bot.  Hamb.  p.  105,  from  the  same  locality,  which  I  have 
not  seen,  but  the  petals  of  which  are  described  as  oblong  and 
aristate. 

DiSPKBIS    KILIMANJABICA,    Sp.  nov.      (PI.  XXXII.  figS.  8-10.) 

Plantula  glabra ;  caule  tenuissimo  e  tubere  ovoideo,  viridi,  basi 
vaginato ;  foliis  3  caulinis  superne  decrescentibus  basi  vaginan- 
tibus,  lamina  cordata  acutiuscula;  ffore  solitario  terminali ;  sepalo 
dorsali  galeato  a  posteriore  obtuse  saccate,  lateralibus  oblique 
anguate  obovatis  apiculatis  lateribus  contiguis  saccatis ;  petalis 
cum  sepalo  dorsali  sequilongis  agglutinati?,  galeae  latent  hyalioa 
prsBbentibus ;  labello  sub  apice  lineari  sursum  curvato,  lamina 
apicaU  ovata  cum  sacco  basali  elongate;  anthersD  rotundatsB 
processibus  lineari-oblongis. 

Hah,  Kilimanjaro,  higher  slopes  above  Morang  to  10,000  ft. 

A  tiny  one-flowered  plant,  3  inches  high,  springing  from  an 
ovoid  tuber  and  sending  out  just  at  its  origin  filiform  tuber- 
bearing  underground  shoots.  Of  the  three  bright  green  cordate 
leaves,  the  lowest  is  7  lines  long  by  5  broad ;  the  upper  are  smaller, 
while  the  uppermost  is  situated  at  the  base  of  the  ovary.  The 
hooded  dorsal  sepal  measures  8  lines  along  its  straight  base  to 
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the  end  of  the  blunt  posterior  sac,  and  3|  lines  from  the  acute 
anterior  tip  to  the  same  point.  The  lateral  petals  with  their 
rounded  apex  form  a  hyaline  margin  to  the  hood  1^  liae  loag.  The 
spreading  lateral  sepals  are  3  lines  by  2,  with  a  narrow  lateral 
sac  on  the  inside.  The  narrow  lip  is  3  lines  long,  curving  upwards 
and  then  outwards,  and  terminating  in  a  dark-coloured  ovate 
blade,  behind  which  at  the  base  is  a  dark-coloured  pitcher- 
like sac. 

Closely  resembles  the  South- African  Disperis  Maoowani^ 
Bolus,  but  differs  in  being  a  glabrous  plant  with  a  larger  flower; 
also  in  the  bluntly  spurred  dorsal  hood,  while  the  lip,  though 
linear,  has  a  much  shorter,  more  inflated  terminal  spur. 

HiBUODOBACB^. 

Saksetiebta  ctliwdbica.,  Bqj.  Hort.  Maurit.  p.  349. 
Babai  Hills:  W.  E.  Taylor,  1885. 
Distrih,  Tropical  Africa. 

Sastsbvibbia  cf.  GUiNEBfisis,  Willd.  Sp.  ii.  p.  159. 
Material  insufficient  for  certain  determination. 
Konje,  Kisulutini,  Eabai  Hills :  Taylor,  Sept.  and  Oct.  1885. 
Distrib.  Tropical  Africa. 

EoMiTLBA  ALPiw A,  sp.  uoT.  Horba  humilis  glabra ;  bulbo  glo- 
bose ;  foliis  evolutis  4,  setaceis,  scapum  florentem  longe  super- 
antibus;  pedunculo  terete  solitario  brevi  unifloro,  fruotifero 
elongate;  spath»  valyis  consimilibus  substramineis  lanceolatis 
subacutis ;  perianthii  infundibulif ormis  tubo  bilineo  luteo,  seg- 
mentis  oblanceolatis  violaceis  quam  stamina  duplo  longioribus ; 
filamentis  in  tubo  sub  fauce  insertis,  antheris  styli  ramos  super- 
antibus. 

Hab,  Higher  slopes  of  Mount  Kilimanjaro  above  Morang  to 
10,000  ft. :  W .  E.  Taylor,  1888. 

A  small  plant  not  exceeding  5  inches  in  height,  with  a  brown 
globose  corm  J  inch  in  diameter,  and  four  very  narrow  setaceous 
falcate  leaves  4-5|  inches  long,  with  a  strong  midrib.  The  pe- 
duncle is  1  ^  inch  long  in  the  flowering  state,  but  elongates  to 
4^  inches  in  the  fruit ;  the  two  spathe-valves  are  similar,  straw- 
like in  consistence  and  striate,  the  outer  6^  lines  long,  the  inner 
half  a  line  less;  the  short  perianth-tube  (2  lines  long)  is  a 
golden  yellow,  the  delicate  subobtuse  segments  are  a  pale  violet 
with  deeply  coloured  veins,  and  measure  5  lines  in  length  by  a 
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little  over  1  line  in  breadth  ;  the  yellow  linear-sagittate  anthers 
are  2^  lines  long. 

Approaches  very  nearly  Bomulea  graeillima^  Baker,  described 
from  a  plant  collected  by  Drege  in  the  mountains  of  Namaqualand; 
but  is  distinguished  by  its  non-acuminate  spathe-yalves  and  much 
shorter  perianth-tube ;  the  flower  of  gracillima  is,  moreover, 
described  as  pale  red-lilac  in  colour.  Is  also  evidently  related 
(e  descript.)  to  B,  Fiicheri^  Pax,  in  Engl.  Bot.  Jahrb.  xv.  p,  160, 
described  from  a  plant  collected  at  Abori  by  Pischer ;  the  latter 
has,  however,  much  larger  spathe-valves  and  flowers,  while  the 
style-branches  exceed  the  anthers. 

Abistea  Taylobiana,  JSendle,  in  Trans.  Linn.  Soc,  ser.  2,  Bot. 
iv.  p.  48. 

Mount  Kilimanjaro,  7000  ft. :  H.  H.  Johnston  ;  higher  slopes 
up  to  10,000  ft.  above  Morang :  W.  E.  Taylor. 

Hespebantha  ktlimanjabica,  sp.  nov.  Herba  glabra ;  bulbo 
parvo  globose :  foliis  ad  caulis  basin  2,  gramineis  in  costa  margi- 
nibusque  incrassatis,  caulinis  2  basi  vaginanlibus  superne  autem 
liberis  imisque  similibus  ;  caule  a  spica  disticha  iaxe  4-5-flora  ter- 
minato,  ramum  quoque  debilem  2-florum  in  folii  vaginantis  infer- 
ioris  axillo  emittente ;  spath®  valva  exteriore  ovata  herbacea, 
margiue  anguste  hyalina,  apice  truncata  purpureoque  sufl'utia, 
interiore  breviore  ;  periantbii  tubo  recto  angusto  superne  latiore, 
segment  is  dilutis  purpureo-rubris  concoloiibus  ovali-lanceolatis 
dimidio  breviore ;  styli  ramis  columna  duplo  longioribus. 

ffab.  Higher  slopes  of  Mount  Kilimanjaro  above  Morang  to 
10,000  ft:  W.  E.  Taylor,  1888. 

The  small  corm  is  |  to  ^  inch  in  diameter,  the  smooth  dull 
brown  outer  tunic  separating  above  into  sharp  acuminate  teeth. 
The  two  basal  leaves  are  firm,  linear,  tapering  above,  and  8^10 
inches  long  by  1^  line  broad ;  the  stem,  which,  including  the  lax 
distichous  terminal  spike,  is  16  inches  long,  bears  two  superposed 
leaves,  a  lower  with  a  sheathing  base  and  a  long  free  portion 
resembling  the  basal  leaves,  and  subtending  a  weak  flower-spike, 
and  an  upper  shorter  one  at  the  base  of  the  terminal  spike.  The 
outer  spathe-valve  is  5-6  lines  long,  larger  in  the  fruit,  the  inner 
shorter  one  has  a  broader  hyaline  margin  and  a  narrower  blunt 
apex.  The  perianth  is  of  a  bright  claret  colour,  with  a  straight 
narrow  tube  3-4  lines  long  broadening  towards  the  throat,  aud 
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concolorous,  oyal-lanceolate  obtuse  segments  7-8  lines  long  by 
2^  lines  broad,  in  the  inner  series  raiher  narrower.  The  short 
liliform  stamens  are  inserted  at  the  mouth  of  the  tube ;  the 
anthers  are  2^  lines  long.  The  three  subulate  style-arms  are  5 
lines  long,  being  twice  the  length  of  the  undivided  part. 

Is  closely  related  to  H,  alpina^  Benth.,  from  the  Cameroons 
(8000-10,000  ft.),  but  ditFers  in  being  a  larger,  more  robust  plant 
with  concolorous  segments  twice  as  long  as  the  perianth- tube. 

DiEBAMA  PENDULA,  Baker,  in  Journ.  Linn.  Soc.^  Bot,  ivi.  p.  99. 
Hab.  Higher  slopes  of  Kilimanjaro  above  Morang  to  10,000  ft. : 
W.  E.  Taylor,  1888.     ' 

Collected  at  a  similar  elevation  in  1884  by  H.  H.  Johnston. 
Distrib,  South  Africa ;  Mount  Milan ji,  Nyasaland. 

Lapetbousia  congesta,  sp.  noT.  Herba  glabra ;  bulbo  sub- 
conico  a  tunicia  rigidis  rubro-fuscis  cancellalis  instructo ;  caule 
infra,  prseter  vaginas  laxas,  nudo;  folio  spatharumque  valvis 
foliaceis  dense  confertis  suberectis,  a  basi  latiore  linearibus  apice 
acutis;  perianthii  pallidi  tubo  longissimo  anguste  cylindrico, 
segmentis  linearibus  vel  lineari-lanceolatis  acutis ;  staminibus 
perbrevibus  styli  ramos  baud  superantibus. 

Bab.  Between  Zanzibar  and  Uyui:  W.  E.  Taylor,  1886. 

The  broadly  conical  corm  is  ^  inch  in  diameter,  the  outer 
tunics  are  rigid,  deep  brown,  and  cancellate.  The  stem  is  bare 
for  the  lower  1^  inch  except  for  two  small  lax  superposed  sheaths, 
while  at  its  summit  the  single  leaf  and  the  leaf-like  spathes  are 
crowded  into  a  dense  sessile  di:$tichouB  head.  The  four  outer 
spat  he- valves  are  linear  from  a  broader  sheathing  base,  with  a 
sharp  apex,  and  4-5^  inches  long,  1^  line  broad  or  less,  re- 
sembling the  single  (external)  foliage-leaf  (4J  inches  long) ;  the 
inner  valves  are  also  leaf-like,  but  smaller.  The  very  narrow 
perianth-tube  is  4-5  inches  long,  the  narrow  sharply  pointed 
spreading  segments  are  14  lines  long  ;  the  anthers  are  |  inch  long, 
and  on  a  level  with  the  short  stjfle-branches. 

Is  very  near  L.  odoratissimoy  Baker  (Huilla,  3800-5500  ft., 
Welwitsch,  no.  1551),  in  its  foliaceous  spathes,  long  perianth - 
tube,  and  narrow  segments ;  but  in  the  Angola  plant  the  stem, 
though  short,  is  not  suppressed  above  the  first-produced  leaf. 
The  crowding  of  the  leaf  and  flowers  will  place  the  new  species 
in  Baker*s  Section  III.  Sophronia^  from  all  the  species  of  which 
it  differs  in  its  long  perianth- tube  and  large  foliaceous  spathes. 
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A  ciDANTHERA  CANDIDA,  sp.  uov.  Herba  glabra ;  bulbo  globoso ; 
caule  simplici  compresso  1-l^pedali ;  foliis  tribus  gramineii 
Bubrigidis  superpositis ;  spica  laie  2-4-flora ;  ppathsB  valva  ei- 
teriore  viridi  basi  purpurascente  lineari-lanceolata ;  perianthii 
tubo  longo  tenui  segmentis  candidis  late  ovalibuB,  qaam  stamina 
duplo  longioribus. 

Hah.  Woodless  undulating  grass  steppes,  Lanjoro,  Atbi  plains. 
East  Equatorial  Africa :  J.  W.  Gregory,  April  22,  1898. 

The  globose  corm  is  ^  inch  in  diameter,  ^ith  tunics  somewhat 
coarsely  reticulated  upwards.  Tbe  stiff  simple  stem,  including 
the  lax  few-  (2-4)  flowered  spike,  is  1-lJ  foot  long,  and  bears 
three  linear  tapering  rigid  grass-like  leaves  with  sheathing  bases, 
the  two  lower  10-12  inches  long,  much  longer  than  the  third. 
The  herbaceous  linear-lanceolate  outer  valve  of  the  spathe  is 
2-2^  inches  long,  much  shorter  than  the  slender  perianth-tube, 
which  is  8^-4  inches  long,  and  about  ^  inch  in  diameter  at  the 
throat ;  the  broadly  oval  white  segments  are  12-14  inches  long ; 
the  stamens  reach  about  halfway  up  the  limb. 

Is  very  near  A,  laxiflora,  Baker,  collected  by  H.  H.  Johnston 
in  1884  on  the  slopes  of  Kilimanjaro  at  2000  feet  elevation  ;  but 
differs  in  its  more  robust  habit,  its  firm,  narrow  linear  leaves  con- 
trasting strongly  with  the  thin,  weak,  and  often  linear-lanceolate 
leaves  of  the  Kilimanjaro  plant,  its  more  linear  outer  spathe-valve 
and  larger,  broadly  oval,  pure  white  perianth-segments.  Also 
approaches  A.  gracilis,  Pax,  from  the  Zanzibar  coast  by  Mom- 
basa {Hildehrandt)  ;  but  is  a  larger  plant,  with  longer  leaves  and 
spathes  and  a  larger  flower.  It  seems,  in  fact,  intermediate 
between  the  coast  plant  and  the  species  from  Kilimanjaro  in  form 
as  well  as  in  geographical  position ;  the  three  plants  are,  however, 
easily  distinguishable. 

Note. — A,  gracilis^  Pax,  in  Engl.  Jahrb.  xv.  p.  154,  antedates 
A.  zanzibarica^  Baker,  in  Handbook  of  IridesB,  p.  188  ;  both 
species  are  described  on  Hildebrandt's  plant,  no.  2015. 

Gladiolus  (§  Euoladiolus)  sp.,  G.  Quartiniano,  A.  Bich. 
Fl.  Abyss,  ii.  p.  307,  aff. 

Gopo  lal  Mwari,  Laikipia,  eastern  edge  of  plateau :  J.  W. 
Gregory,  June  9, 1898. 

Kariandusi,  6100  ft. :  J.  W.  Gregory,  May  8,  1898. 

Mochi,  4000-5500  ft. :  W.  E.  Taylor,  1888. 

Dutrib,  of  G,  QuartinianuB,  Mountains  of  Tropical  Africa. 
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Oladioltts  (§  EueLADiOLiTs)  sp.,  O.  corneo,  Oliver  in  Trans. 
Linn,  Soc.  xxix.  p.  155,  t.  100,  aff. 

Between  Zanzibar  and  TJyui :  W.  E.  Taylor,  1886. 
Distrth,  of  G.  comeuB,  Mountains  east  of  Lake  Tanganyika. 

G-LADioLirs  (§  EuGLADTOLTJs)  TATLOBiAiors,  sp.  nov.  Planta 
glabra  elata;  bulbi  globosi  fibris  parallelis  apice  intertextis; 
caule  terete  basi  vaginato  supeme  foiioso  et  minute  rubro- 
maculato ;  vaginis  inHmis  chartaceis,  superioribus  in  folia  basi 
vaginantia  supra  lanceolata  transitum  prsBbentibus ;  foliis  rigidis 
acuminatis,  costa  media  marginibusque  incrassatis  ;  spica  simplici 
secunda  5-7-flora ;  spathis  distantibus,  yalvis  aequalibus  ovatis, 
supeme  lineari-oblongis  acuminatis  vix  aristatis;  penanthii 
tubo  anguste  infundibuliformi  curvato  rubro-striato,  segmentis 
horizontalibus  tubum  paullo  excedentibus,  3  superioribus  orbi- 
culari-ovatis  apice  retuso  mucronulatis  luteis  (?)  pallide  roseo- 
suffusis,  dorsali  cucullato  lateral  ia  superantibus ;  3  inferioribus 
luteis  multoties  minoribus  obovatis  anteriore  recurvato  apice 
rotundatis;  staminibus  segmenta  inferiora  superantibus ;  stylo 
antheras  superante  a  stigmate  trifido  coronato. 

Hob.  Eabai  HUls :  W.  E.  Taylor,  1886. 

A  fine  plant  2^  feet  high  springing  from  a  globose  corm  about 
1  inch  thick  with  tunics  of  parallel  fibres  becoming  interwoven 
at  the  top.  The  stem  bears  a  number  of  basal  sheaths,  the  (two) 
outer  short  obtuse  and  papery,  the  (two)  inner  becoming  longer, 
acute  to  acuminate  and  foliaceous,  and  followed  by  the  basal 
foliage-leaf,  which  has  a  long  chartaceous  sheath  (6-7  inches), 
passing  gradually  into  a  rigid  broadening  lanceolate  blade 
(greatest  width  11  lines)  with  an  acuminate  apex;  there  is 
another  similar  cauliue  leaf  and  an  upper  smaller  one.  The 
rather  lax  spike  is  a  foot  or  more  in  length ;  the  two  spathe- 
valves  are  equal  in  length  (lf-2|  inches  in  the  lower  half  of  the 
spike,  and  ^-^  inch  broad)  ;  the  curved  perianth-tube  is  If  inch 
long,  less  than  3  lines  in  diameter  at  its  mouth,  the  dorsal 
upper  segment  is  If  inch  long  and  1|  inch  broad,  the  two  more 
orbicular  lateral  ones  1^  inch  long  by  14  lines  broad ;  the  three 
inferior  segments  are  1  inch  long  and  half  as  broad.  The  tube  is 
finely  and  closely  spotted  with  red,  and  there  are  a  few  red 
blotches  about  the  mouth;  the  segments  have  probably  been 
yellowish  suffused  Mrith  a  pale  rose-colour. 

Near    the  widespread    Tropical  African    Q.   Quartinianus^ 
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A.  Eicb.,  but  distinguished  by  its  broad  lanceolate  fuliage-leareg 
and  larger  flowers. 

Gladiolus  (§  Euoladiolus)  splendidtjb,  sp.  nov.  Planta 
glabra  elata ;  caule  terete  robusto  folioso ;  foliis  rigidis  gramioeii^, 
nervo  medio  et  marginibus  incrassatis ;  spica  simplici,  secunda, 
8-flora;  spathis  distantibus,  valvis  lungis  lineari-acuminatis, 
interiore  minore;  periantbii  tubo  infundibuliformi,  superne 
currato,  segmentis  horizontalibus,  tubum  superantibus,  valde 
infequalibus,  3  superioribus  obtusis  coccineis,  dorsali  cucullato 
obovato-spathulato,  lateralia  ovata  apiculata  paullo  superante, 

3  inferioribus  multoties  minoribus  coccineis  basiautem  lutei8(?), 
lateralibus  spathulatis,  anteriore  recurvato  oblongo  ;  filament  is 
longis  antberas  multo  superantibus. 

Hah.  Higher  slopes  of  Mount  Kilimanjaro  above  Morang  to 
10,000  ft. ;  W.  E.  Taylor,  1888. 

A  fine  plant  reaching  a  height  of  45  inches,  with  a  smooth 
straight  stem  bearing  a  basal  and  three  cauline  linear  tapering 
grass-like  leaves,  the  lowest  cauline  2  feet  long  and  4  lines  broad, 
the  upper  ones  shorter ;  the  straight  secund  spike  is  15  inches 
long,  and  bears  eight  splendid  crimson  flowers ;  the  outer  and 
larger  of  the  broadly  linear  acuminate  spathe-valvea  is  3-3^  inches 
long  in  the  lower  half  of  the  spike  ;  the  funnel -shaped  curving 
tube  is  If  inch  long   with  a  diameter  at  its  mouth  of  about 

4  lines  ;  the  odd  upper  perianth-segment  is  the  largest,  reaching 
2i  inches  in  length  by  20  lines  in  breadth,  the  upper  lateral 
segments  2  inches  by  17  lines ;  the  lower  lateral  segments  are 
14  lines  long  and  half  as  broad,  the  odd  recurved  anterior  one 
equal  in  length,  but  slightly  narrower  (^  inch).  The  stamens 
reach  to  within  1  inch  of  the  top  of  the  uppermost  segment,  and 
are  on  a  level  with  the  lower  lateral  segments.  The  anthers  are 
7  lines  long,  much  shorter  than  the  long  filaments. 

Evidently  (from  the  description)  closely  allied  to  O.  kilimand- 
scharicusy  Pax,  which,  however,  diflfers  in  having  broader  (7  lines) 
blui^h-green  subglaucescent  leaves,  much  broader  (7  lines)  lanceo- 
late spathe- valves,  and  narrower  floral  segments. 

Gladiolus  (§  Homoglossum)  watsoiqoides.  Baker ^  in  Joum. 
Linn,  Soc,  Bot  xxi.  p.  405. 

Mount  Kenya,  10,400  ft.,  terminal  moraine  of  sheet-glaciation, 
alpine  pasturage :  J.  W.  Gregory,  July  3,  1893. 

JJistrib,  Mount  Kilimanjaro,  8000-13,000  ft. 
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AHABTLLIBACEiE. 

Htpoxis  AN0TJ8TIP0LIA,  Lam,  Encyc,  iii.  p.  182. 
Fimbini  near  Eabai :  W.  E.  Taylor,  Aug.  1885. 
Distrih.  Tropical  to  South  Africa,  Madagascar,  and  Masca- 
rene  Is. 

Htpoxis  villosa,  Linn,  f.  Suppl,  p.  198. 
Between  Zanzibar  and  TJyui :  W.  E.  Taylor,  1886. 
Distrih.  South  Africa  to  Abyssinia. 

Htpoxis  laieipiexsis,  sp.  nov.  Elata ;  tubere  .  .  .  . ;  foliis 
supra  basin  longe  yaginaotem  linearibus  supeme  ad  apicem 
tenuem  angustatis,  utrinque  (facie  autem  superiore  sparse)  viU 
losis,  pedunculos  superantibus ;  his  pluribus  complanatis  supeme 
cum  racemis,  pedicellis,  bracteis  floribusque  dense  cinereo-albo- 
(inflorescentia  juyenili  argenteo-)  viliosis ;  racemis  gracilibus  10- 
floris ;  bracteis  lineari-subuJatis  quam  flores  dimidio  brevioribus ; 
pedicellis  sublongis ;  florum  segmentis  externis  6xtus  viliosis 
lanceolatis  acutis,  intemis  subovalibus  subacutis,  dorso  solum 
infra  medium  pilosis ;  staminibus  quam  segmenta  duplo  brevior- 
ibus, filamentis  subulatis  brevibus,  antheris  sagittatis  quam 
filamenta  plus  duplo  longioribus. 

Hah.  Steppes  cut  up  by  deep  ravines,  west  of  Alng'aria, 
Laikipia:  J.  W.  Gregory,  June  10, 1893. 

A  fine  plant  over  two  feet  high,  the  long  narrow  leaves,  6  in 
number,  reaching  a  length  of  28  inches,  with  a  breadth  of 
scarcely  half  an  inch.  The  lower  surface  and  margin  is  tomen- 
tose,  the  upper  surface  only  sparsely  so.  The  flattened  peduncles 
(5  in  number)  are  as  much  as  1^  ft.  long  below  the  raceme, 
which  is  about  5  inches  in  length  and  bears  10  ascending  flowers. 
The  upper  part  of  the  peduncle,  the  axis  of  the  raceme,  the 
pedicels,  the  back  of  the  bracts,  the  ovary,  and  the  back  of  the 
outer  series  of  perianth-segments  are  densely  covered  with  long 
greyish-white  ascending  hairs ;  on  the  young  inflorescence  the 
hairs  are  silvery  white.  The  lower  bracts  are  12-13  lines  long, 
the  lower  pedicels  \  in.,  the  upper  shorter  in  each  case.  The 
turbinate  ovary  is  between  2  and  3  lines  long;  the  outer 
perianth-segments  8  lines  long  by  2^  broad,  the  inner  7  lines 
loDg,  and  equal  to  the  outer  in  breadth.  The  short  subulate 
filaments  are  1|  line  long,  the  sagittate  anther  3  lines.  The 
hairs  on  the  ovary  are  about  two  lines  long. 

Is  near  H.  polystaohya^  Welw.  (Huilla,  Angola),  but  differs  in 
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its   longer  narrower   leaves,    hairy  on   both    surfaces,  longer 
peduncles,  and  its  more  slender  graceful  raceme. 

Hipoxis  Obeoobiaka,  sp.  nov.  Planta  yillosa ;  tubere  .  .  .  ; 
foliis  adultis  8  anguste  lineari-lanceolatis  apice  acutis  dorso  et 
margine  flaccide  yillosis,  facie  sparse  pilosis ;  pedunculis  5  quam 
folia  breyioribup,  supra  basin  glabram  sparse  pilosis,  supeme 
Telut  pedicellis  bracteis  floribusque  flaccide  albido-yillosis ; 
iuflorescentia  corymbosa  pauciflora,  bracteis  lineari-subulatis 
pedicellos  inferiores  longos  Hand  sequantibus  ;  perianthii  seg- 
mentis  exterioribus  lanceolatis  apice  rix  cucullatis  et  ciliolatis, 
interioribus  oyato-lanceolatis  subacutis;  filamentis  subulatis, 
antberis  sagittatis  longis ;  ovario  obconico ;  capsula  medio 
circumscissa,  seminibus  glabris,  nigris,  globosis. 

Hah.  Platform  on  Kikuyu  escarpment,  Kedong:  J.  W. 
Gregory,  April  30. 

The  rather  flaccid  leaves  reach  nearly  1^  feet  in  length,  with 
a  breadth  of  about  8  lines  near  the  middle ;  there  are  4-5  fairly 
conspicuous  nerves  on  either  side  the  midrib,  which,  like  the 
margins,  is  densely  villose.  The  back  of  the  leaves  is  also 
villose,  while  the  upper  surface  is  only  sparsely  hairy.  The 
peduncle  is  about  1  foot  long  below  the  short  corymbose 
4-flowered  inflorescence  (1|  in.  long)  ;  the  upper  part  is  clothed 
with  the  long  ascending  whitish  hairs,  1^2  lines  long,  such  as 
occur  also  on  the  bracts  and  flowers.  The  slender  bracts  are 
about  \  in.  long,  the  lower  flower-pedicels  reach  an  inch.  The 
outer  perianth-segments  are  villose  on  the  back,  and  7  lines  long 
hj  If  broad,  the  inner  are  villose  only  where  unprotected  on 
the  back  by  the  former,  and  are  6  lines  long  by  2\  broad.  The 
short,  strong,  pointed  filaments  are  If  line  long;  the  long 
sagittate  anthers  3^  lines.  The  ovary  is  2|  lines  long.  The 
capsule  is  about  \-\  in.  long  ;  the  smooth  dully  polished  roundish 
black  seeds  are  1  line  long.  Of  similar  habit  to  the  last  species, 
but  differs  in  its  shorter,  more  linear-lanceolate  leaves  and  few- 
flowered  corymbose  iuflorescence. 

Cbinum,  sp. 

Material  much  damaged ;  evidently  a  fine  plant.  Leaves 
\\-2  ft.  long,  and  nearly  2  in.  broad  from  a  narrower  base ; 
flowers  7-8  in.  long;  the  long  perianth-tube  broadening  above; 
pedicels  ^  in.  long. 

Miviruni ;  Naivasha  and  Baringo  Valley ;  Nyuki  river-basin  : 
J.  W.  Gregory,  May  12, 1893. 
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HiBHANTHUs  MTJLTIPLORU8,  Marty fh^  Motiogr,  cum  Icon. 

Kisulutini,  Eabai :  W.  B.  Taylor,  March  1886. 

Distrih.  Tropical  Africa. 

YflLLOsiA  (Xerophyta)  ^quatorialis,  sp.  nov.  Planta  pro 
genere  mediocris ;  caudioe  semipedali  superne  furcato ;  tunicis 
nigresceotibua  yalide  sed  anguste  plicatis  ;  foliis  linearibus 
acuminatis  apice  plicatis  vel  involutis,  junioribus  densissime, 
adultis  minus  pubescentibus ;  pedunculis  quam  folia  brevioribus 
unifloris  supenie  viscosis ;  porigonii  Begmentis  lineari-lanceolatis 
apice  minute  falcatis,  dorso  basi  yerruculosis  utrinque  glabris ; 
autheris  sessilibus  linearibus  quam  segmenta  plus  duplo  minor- 
ibus,  superne  recurvatis ;  ovario  oblongo-cylindrico  dense  glandu- 
1*080- muricato  ;  stylo  crassiusculo  antheras  vix  superante. 

Hah,  Between  Zanzibar  and  TJyui :  W.  E.  Taylor. 

A  rather  short  shrubby  plant,  with  a  stout  caudex,  7  lines 
thick,  half  a  foot  long  below  the  fork ;  the  uninjured  branch  is 
1^  inch  long,  and  ends  in  a  tuft  of  leaves.  Leaf-tufts  also  emerge 
from  the  axils  of  several  of  the  upper  sheaths  on  the  main  stem. 
The  sheaths  are  more  or  less  truncate,  black  in  colour,  and 
finely  but  rigidly  plicate  like  a  fan.  The  young  leaves  are 
covered  beneath  with  a  thick  pubescence,  which  becomes  shorter 
and  less  dense  in  the  older  ;  the  latter  reach  a  length  of  5-6  in. 
(in  a  non-flowering  shoot  10  in.)  and  a  breadth  of  nearly  3  lines. 
The  thin  pedicels  are  2  in.  long  and  become  minutely  glandular- 
warted  like  the  ovary  in  the  upper  portion.  The  flowers  are 
solitary.  The  linear-lanceolate  segments  of  the  perianth  are 
13-14  lines  long  by  2  broad,  and  generally  have  9  longitudinal 
nerves ;  the  narrow  sessile  anthers  are  ^  in.  long,  and  become 
recurved  above.  The  oblong-cylindrical  ovary  is  4  lines  long 
by  2  in  thickness,  and  the  rather  thick  style  8  lines  long. 

Approaches  (e  description e)  Barhacenia  tomeniosa^  Par,  in 
Engl.  Jahrb.  xv.  p.  144,  from  East  Tropical  Africa,  but  has 
rather  longer  and  broader  leaves  and  shorter  flower-pedicels. 
The  perianth-segments  are  shorter  and  acute,  while  the  ovary  is 
also  shorter  and  not  davate  as  in  the  species  described  by  Pax. 

DlOSCOREACE^. 

DioscoREA  (§  Helmia)  triphylla,  Schimp,  ex  Kunih^  Enum, 
V.  p.  436. 

Eabai  Hills  :  W.  E.  Taylor,  1886. 
Unripe  fruiting  specimen  only. 
Distrib.  Abyssinia. 
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LHJACEJE. 

AsPABAGTJS  ^THiopiciTS,  Zttin.  Mant,  p.  63. 
Eabai  Hills:  W.  E.  Taylor,  July  to  a3pt.  1885. 
DUtrib.  Tropical  and  South  Africa  and  Madagascar. 

AsPABAGTJS  sp.,  A.  africano,  Lam.  Eneye,  i.  p.  295,  aff. 
Jomvu,  Eabai  Hills :  W.  E.  Taylor,  Dec.  2,  1885. 
Distrih.  Tropical  and  South  Africa. 

AsPAEAOUs  PLUMOSUS,  Baker,  in  Joum.  Linn.  Soc,  Bot,  lir. 
p.  613. 

Morang,  Mt.  Kilimanjaro,  6000-6500  ft:  W.  E.  Taylor. 
Platform  on  Kikuyu  escarpment,  Kedong,  Naivasha  to  Bariugo 
Valley:  J.  W.  Gregory,  April  30,  1893. 

Bistrih.  South  Africa  to  Mt.  Milanji,  Nyasaland. 

ASPABAOUS  BAOEMOSUS,  WUld,  Sp.  u.  p.  152. 
Kisulutini,  Eabai  Hills:  W.  E.  Taylor,  Sept.  1885. 
Bistrih.  Tropics  and  subtropical  regions  of  Old  World. 

AsPABAOUs  (§  Mtbsiphtllum)  medeoloides,  Thunh.  Prodr. 
p.  66. 

Platform  on  Kikuyu  escarpment,  Kedong,  Naivasha  to 
Buringo  Valley  :  J.  W.  Gregory,  A  prQ  30,  1893. 

Bistrih.  South  Africa. 

Aloe  babaiensis,  sp.  noT.  Acaulis  (?)...;  foliis  crassis 
glaucis  rubro  tinctis,  pedalibus,  a  basi  angustatis,  margine 
a  dentibus  magnis  deltoideis  cartilagineo-raarginatis  sursum 
▼ersis,  apice  bruneo  pungente  dentate ;  scapo  ramoso,  floribus 
sub  ramorum  apice  dense  globoso-racemosis  ;  bracteis  scariosis 
late  oyatis  acuminatis,  quam  pedicelli  persistentes  brevioribus  ; 
perianthio  cylindrico  recto  poUicari,  segmentis  lineari-oblongis 
obtusis,  interioribus  latioribus ;  staminibus  inclusis,  anthens 
lineari-oblongis ;  stylo  exserto. 

Eiah.  Mgandini,  Eabai  Hills :  W.  E.  Taylor,  Sept.  1885. 

The  fleshy  glaucous  leaves,  suffused  with  red,  are  about 
13  inches  long,  and  taper  gradually  upwards  from  a  base 
l|-2  inches  broad.  The  marginal  teeth  are  rather  large  and 
distant,  12-15  on  each  side,  and  measure  \^  line  in  length,  the 
brown  pungent  apex  is  directed  upward.  The  branches  of  the 
fleshy  scape  are  very  spreading,  about  half  a  foot  long,  and 
bear  a  terminal  crowded  subglobose  raceme,  which  is   about 
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2^  inches  long  and  as  broad ;  the  scarious  light-brown  coloured 
bracts  are  1^  line  long  and  about  as  broad  at  the  base.  The 
persistent  pedicels  are  about  half  an  inch  long ;  the  cylindrical 
perianth  is  1  inch  long,  and  in  the  dried  pressed  condition 
2|-3  lines  broad ;  the  segments  are  9  lines  long,  the  outer  three 
l|  line  broad,  the  inner  2  lines,  the  latter  are  marked  with  three 
median  undulating  dark  lines,  the  former  with  generally  four 
less  undulating  lines  ;  the  stamens  nearly  equal  the  perianth  in 
length ;  the  linear-oblong  anthers  are  ^  line  long. 

From  the  description  in  EngWs  *  Jahrbiicher'  (xv.  p.  471)  this 
species  is  ue&r  Aloe  venenoMa,  Engl.,  from  East  Tropical  Africa,  but 
the  marginal  leaf-teeth  are  smaller,  as  is  also  the  inflorescence, 
which  in  Engler's  plant  has  branches  12-20  inches  long  and 
racemes  8-14  inches,  while  the  bracts  are  also  much  longer  and 
much  narrower  in  proportion. 

KiTLPHOFiA  Thomsoni,  Baker ^  in  Joum.  Linn.  Soc,^  Bot,  xxi. 
p.  406. 

Mt.  Kilimanjaro,  Morang,  5000-6500  ft.,  and  higher  slopes 
aboye  Morang  to  10,000  ft. ;  Arusha  and  Eahe  plains  and 
forests,  about  3000  ft. :  W.  E.  Taylor,  1888. 

Dlstrih,  Mt.  Kilimanjaro. 

BuLBiNE  ASPnoDELOiDES,  Schult.  JiL  in  EcBtn.  et  Schult  Syst. 
vii.  p.  444. 

Platform  on  Kikuyu  escarpment,  Kedong,  Naivasha  to 
Baringo  Valley,  April  30, 1893,  and  LakeDumi,  Tana,  Feb.  13  : 
J.  W.  Gregory. 

Diitrih,  South  and  Tropical  Africa. 

AvTHEBiCTJic  (§  Phalanoium)  ACUMTKATTJif,  sp.  noT.  Hcrba 
glabra ;  foliis  paucis  gramineis  subtiliter  nervatis,  margine 
integris,  apice  acuminatis  ;  scapo  nudo  sub  terete  ;  racemo 
flexuoso  subdeuso;  bract^is  albis  scariosis,  infimis  anguste 
triangularibus  ad  apicem  longum  filiformem  productis^  superior- 
ibus  acuminatis;  pedicellis  brevibus  solitariis  sub  medio  arti- 
culatis;  perianthii  albi  segmentis  lanceolatis,  a  lineis  yiridibus 
medianis  3  notatis  ;  staminibus  perianthio  vix  breyioribus, 
antheris  longis  sagittatis,  filamentis  his  brevioribus  glabris ; 
st^lo  filiformi  curvato,  perianthio  sub»quilongo. 

Sab.  Between  Zanzibar  and  Uyui :  W.  E.  Taylor,  1886. 
Ngurunga  Kifaniko;  Taita  Mts. :  J.  W.  Gregory,  April  3, 
1893. 

LIN5.  JOUBK. — BOTAWr,  TOL.  IXX.  2  G 
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Tlie  linear  grass-like  leaves  taper  Terj  gradually  to  tlie  long 
pointed  tip,  are  folded  at  the  midrib,  and  sliow  a  fine  longitu- 
dinal yenation,  10-11  yeins  each  side  the  midrib;  they  are 
7-12  inches  long,  2-3  lines  broad.  The  scape  is  10  inches  long 
below  the  raceme  (2^d|  inches).  The  lower  bracts  are  drawn 
out  into  a  long  filiform,  often  recurring  apex ;  the  lowermost 
reach  a  length  of  1  inch,  but  they  become  shorter  upwards 
and  acuminate,  measuring  only  2  lines  in  length.  The  pedicels 
are  about  1  line  long.  The  white  perianth-segments  have  three 
central  green  lines,  and  are  5^  lines  long ;  the  stamens  are  rery 
slightly  shorter ;  the  large  anthers  are  8^  lines  long,  the  filaments 
shorter. 

Approaches  Antherieum  uyuieHie^  mihi,  and  A,  Orantii,  Baker, 
from  the  same  district  a«  Taylor's  plant,  but  is  easily  distinguished 
by  the  very  long  lower  bracts;  the  scape,  moreover,  is  not 
flattened. 

AiTTHEBicuM  (§  PHAXAiTGinM)  GiBTAMJB,  sp.  uov.  Herba 
glabra ;  rhizomate  valido,  fibris  radicalibus  densis  crassiusculis ; 
foliis  plicatis  late  linearibus  utrinque  attenuatis  rigidis  multi- 
nerviis  basi  membranaceis  vaginantibus ;  scapo  aphyllo  valdo  ^om- 
planato  anguste  alato  folia  superante ;  paniculis  paucis  compres^is 
in  bractearum  axillis  distantibns ;  florum  bracteis  late  ovatis 
vii  acuminatis  rubris  ;  perianthio  rubro-suffuso,  segmentis  5-7- 
nerviis,  exterioribus  oblongo-lanceolatis  apice  saturate  coloratis, 
interioribus  oblongis  quam  exteriora  latioribus,  minus  coloratis 
et  margine  byalina  latiore ;  filamentis  albis  glabris  complanatis  ; 
antheris  magnis  fiavis  lanceolatis ;  stylo  filiformi  hand  ezserto. 

Hah.  Giryama  and  Sliimba  Hills :  W.  E.  Taylor,  1887. 

The  leaves  are  three  in  number,  a  foot  and  a  half  long  and 
1  inch  at  the  broadest ;  they  are  folded  on  the  keded  midrib,  which, 
like  the  leaf -margin,  is  bordered,  and  bear  26-28  veins  on  either 
side.  The  scape  is  3  feet  long  by  8^  lines  broad,  and  bears  four 
short  luteral  condensed  panicles  each  in  the  axil  of  a  bract,  the 
lowest  of  which  is  1^  inch  long  and  perforated  at  the  base  by 
the  axis  of  the  panicle,  while  the  upper  portion  clasps  the  scape ; 
the  three  upper  bracts  were  torn.  The  floral  bracts  are  2  lines 
long,  reddish  in  colour  and  prominently  veined.  The  perianth- 
segments  are  5|  lines  loug,  the  outer  ones  1^  line  broad,  the 
inner  1|  line.  The  stamens  are  shorter  than  the  perianth,  the 
flattened  filaments  being  1^  line  long,  and  the  large  yellow 
anthers  3  lines ;  the  style  is  4  lines  long. 
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Approaches  Anthericwn  milanjianum^  Bendle,  from  Mt. 
Milanji,  Nyasalaod,  but  differs  in  having  more  rigid  leayes  and 
short  ovate  bracts,  while  the  perianth-segments  are  larger. 

AnTHBBicuM  (§  PHALAHorcTM)  PTrBPUEATUM,  sp.  DOT.  Herba 
glabra;  foliis  4-^-pedalibas  lineaributs  subrigidis  ssepe  plicatis, 
apicem  Tersns  acutum  angustatis,  costa  media  dorso  prominula, 
yenis  tenuibus  lateralibus  11-13;  scapo  nudo  complanato; 
racemo  A.  venulon ;  bracteis  parris  oyatis  acuminatis  purpureis ; 
pedicellis  breyibus,  8»pe  geminis,  in  medio  articulatis ;  perianthii 
semipollicaris  segmentis  albidis  basi  purpureis  et  superne  pur- 
pureo-striatis  lineari-lanceolatis  ;  staminibus  perianthio  paollo 
brevioribus ;  filamentis  complanatis  purpureo-maculatis ;  aotheris 
linearibus ;  stylo  filiformi  breviter  exserto. 

Hob.  Ngurunga  Eifaniko,  Taita  Mts. :  J.  "V^.  Gregory,  April  3, 
1803. 

The  light  green  subrigid  gli^rous  leaves  asro  10-13  inches 
long  and  2^3  lines  at  their  broadest  part.  Between  the  entire 
glabrous  margin  and  the  midrib  are  11-18  slender,  slightly 
projecting  yeins  on  each  side.  The  naked  flattened  scape 
measures  10  inches  long  by  \\  line  broad,  and  bears  a  raceme 
5^  inches  long,  which  resembles  that  of  A.  venulosum,  Baker.  Of 
the  small  purple  bracts  the  lower  are  2  lines  long ;  they  become 
gradually  shorter  above,  from  1  to  1^  line  long.  The  short 
pedicels  are  1^  to  2  lines  long.  The  perianth-segments  are  about 
6^  inches  long,  crimson-lake  below,  with  stria  of  the  same 
colour  running  up  the  centre  of  the  upper  portion  where  the 
margins  are  translucent.  The  stamens  are  barely  6  lines  long, 
and  slightly  shorter  than  the  perianth ;  the  linear  anthers  are 
scarcely  3  lines  long,  the  thin  flat  filaments  are  spotted  with 
cnmson. 

Is  very  near  A.  venuhsum^  Baker,  collected  on  Jolmston^s 
Kilimanjaro  expedition,  but  is  distinguished  by  its  narrower, 
finely  nerved  Hnear  leaves  with  an  entire,  not  ciliolated,  margin. 

Akthebicttk  (§  Phalakoitm)  speoiosum,  sp.  noT.  (PI. 
XXXIII.)  Planta  speciosa  perennis ;  fibris  radicalibus  tenuibus 
flexuosis  numerosis ;  coUo  radicis  setoso ;  foliis  radicalibus  8  dis- 
tichis  membranaceis  longis,  e  basi  longa  vaginante  linearibus, 
superioribus  in  laminam  planam  linearem  versus  apicem  angus- 
tatam  prolongatis,  glabris,  margine  supra  basin  interdum  breviter 
pubescentibus ;  scapis  3  nudis,  centrali  duobusque  lateralibus, 
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complanatis  alatis  margine  breviter  ciliolatis,  racemis  longis 
superne  densis  flexaosis ;  bracteis  scariosis  rubris  margine  by  alinia, 
infimis  triangularibus  longe  acnminatis,  BTiraum  et  carina  dor^ali 
breyiter  pubeecentibus ;  superioribus  ovatis  apice  acuto  pube- 
scente ;  pedicellis  BSBpe  quinis  supra  basin  articulatis ;  periauthii 
Begmentis  patentibus  albis  nervis  5-7  purpureiB  lineatis,  linea 
latiore  colore  saturatiore  utrinqae  finitis,  exterioribus  lanceolatis 
acutis,  interioribus  latioribus  lineari-oblongis  obtusiB ;  BtaminibuB 
quam  perianthium  brevioribuB,  filamentiB  albis  subcompresBis  latis 
linearibuB  apice  subacutis,  antheris  leviter  basifixis  flavis  sagittatis 
Bupeme  falcatis ;  ovario  subgloboso  angulis  tribus  vix  prominulis ; 
stylo  filiformi  sursum  cunrato  perianthium  superante. 

Hob.  TJyui :  W.  E.  Taylor,  Feb.  1887. 

A  fine  plant,  the  short  perennial  rhizome  bearing  numerous 
thin,  rather  soft,  flexuose  root-fibres ;  the  basal  set®  1  inch  long. 
The  short  lower  leayes  have  a  light  brown  membranous  sheathing 
base  continuous  with  a  green  plicate  falcate  upper  portion ;  the 
uppermost  a  long  sheathing-base  reaching  a  foot  in  length  and  8 
lines  broad,  and  a  broadly  linear  spreading  blade  equally  long  and 
13^  iines  broad,  narrowing  some  distance  below  the  blunt  apex, 
with  a  midrib  and  about  56  parallel  yeins  slightly  projecting  on 
the  back.  The  flattened  central  scape  measures  19  inches  below 
the  raceme,  which  is  8  inches  long  by  2^  lines  broad ;  the  two 
lateral  scapes  are  shorter  (4  inches  long),  with  a  raceme  10  inches 
in  length.  The  flower-buds  are  oval  in  shape  and  striated  with 
red.  The  open  flowers  are  nearly  1^  inch  across,  the  central 
crimson  lines  running  to  a  point  near  the  apex  of  the  petals 
and  contrasting  sharply  with  their  delicate  white  border.  The 
pedicels  are  jointed  one-third  their  length  from  the  base  and  are 
8  lines  long.  The  perianth-segments  are  \  inch  long,  the  outer 
ones  1^  line  broad,  the  inner  2|-2f  lines ;  they  are  marked  with 
5-7  crimson  nenres  with  a  deeper,  broader,  more  marginal  line. 
The  broad  linear  colourless  filaments  (2^  lines  long  by  ^  line 
broad)  bear  the  long  yellow  anthers  (3^  lines)  just  fixed  on  their 
subacute  tip,  the  point  of  insertion  being  in  the  basal  depression. 
The  filiform  curved  style  (^  inch  long)  surmounts  a  subglobose 
ovary.     No  ripe  fruit  present. 

Is  near  Anthericum  pterocaulon,  Welw.,  but  differs  in  having 
much  broader  leaves,  those  of  A,  pterocaulon  not  exceeding  ^  inch 
in  breadth,  a  longer  many-flowered  raceme,  and  longer  pedicels 
jointed  nearer  the  base. 
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Anthbbicdic  (§  Phalanoium)  utuiekse,  8p.  nov.  Herba 
glabra;  fibris  radicalibus  tenuibus,  setis  in  cello  radicis  yix 
uncialibus ;  f oliis  5,  linearibiis,  infeme  plicatis  supeme  saepe  planis, 
margine  minute  scabridulis,  dorso  carinatis  subtiliter  nervatis, 
basi  rabro-maculata  scapum  amplectentibus  ;  scapo  nudo,  glabro, 
folia  baud  aquante,  sub  racemo  sioiplici  complaaato,  vix  alato; 
bracteis  parvis  triangularibus  subito  acuminatis,  floribus  paucis 
in  racemum  laxum  flexuosum  ordinatis,  solitariis  yel  iDferioribus 
binis;  pedioellis  brevibus  ascendentibus,  infra  medium  articu- 
latis  ;  perianthii  albidi  segmentis  lineari-oblongis  obtusis  medio 
5-Qervii8  rubroque  tinctis,  marginibua  late  bjalinis,  iuterioribus 
latioribuB  ;  stamiuibus  cum  perianthio  sequilongis ;  filamentis 
albis  glabris  complanatis ;  antheria  flavis  basifixis  lineari-lanceo- 
latis  ;  stylo  filiformi  curvato  exserto. 

Hab.  Between  Zanzibar  and  Uyui :  W.  E.  Taylor,  1886. 

A  slender  plant  1-lf  feet  bigh,  emitting  a  number  of  long  tbin 
wiry  root-fibres  from  tbe  short  stem-base.  Two  or  three  of  the 
outermost  leaves  are  reduced  to  little  more  than  sheaths,  and, 
like  the  exposed  bases  of  the  upper  elongated  leaves,  are  marked 
with  transverse  purplish  strin.  The  elongated  sessile  leaves  are 
20-22  inches  long  and  2^— 4i  lines  broad,  and  overtop  the  simple 
scape,  with  its  sparsely-flowered  flexuose  raceme,  the  latter 
reaching  4  inches  in  length.  The  small,  suddenly  acuminate 
bracts  are  about  1^  line  long,  the  pedicels  about  |  inch.  The 
perianth-segments  have  a  broad  hyaline  margin  and  a  5- nerved 
central  strip  tinged  with  red ;  they  are  6^7  lines  long,  the  inner 
ones  2  lines  broad,  the  outer  1^  line.  The  stamens  are  equal  in 
length  to  the  segments,  the  white  flattened  glabrous  filaments 
bearing  yellow  anthers  3^  lines  long.  The  filiform  exserted 
style  is  almost  7  lines  long. 

Approaches  A.  Ghantii^  Baker  (in  Trans.  Linn.  Soc.  xxix. 
p.  160),  but  is  glabrous,  with  leaves  more  than  twice  as  long, 
and  also  diflers  in  floral  details  ;  the  perianth-segments  of 
A.  Orantii^  for  instance,  being  lanceolate,  while  the  stamens  are 
only  about  half  theur  length  (4-4^  lines). 

ANTHERicnM  (§  DiLAKTHEs)  TATLOBiAiTcrM,  sp.  uov.  Horba 
cfespitosa ;  rhizomate  duro  lignoso  nodoso  ;  f oliis  multis,  lineari- 
lanceolatis,  longe  Hnearibus  vel  ensiformibus,  papyraceis,  glabris 
sed  in  costa  media  et  margine  sffipe  crispula  hispido-ciliolatis,  basi 
membranacea  scapum  vaginantibus;  scapo  foliis  breviore  f arinaceo- 
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pubescente,  infeme  complanato  0uperne(P)  subtapete;  ncemo 
simplici  vix  denso ;  bracteis  tnangulari-subul&tis,  margiae  minute 
dliolatis,  pedicellos  solitarios  medio  articulatos  auperantibus ; 
periantbii  rotati  aegmentis  lanceolatia  albidis,  a  nervia  S-6  f  uacis 
striatia,  quam  Btamina  loogioribus  ;  antheris  linearibus  post 
antbesin  eouYolutis  ;  polline  orali ;  filamentis  albis  subulatis 
muricatis ;  etylo  filiformi  baud  exaerto ;  capsulis  subaeutaDgulis, 
semiuibus  paucii  nigris,  turgidulis. 

Sah.  TJyui :  W.  E.  Taylor,  Pebruary  1887. 

A  csrapitose  plant  about  a  foot  in  beigfat,  tbe  duaters  of  deep 
green  leaves  springing  from  a  mucb-brancbed  knotted  woody 
rbizome,  wbicb  bears  a  number  of  ratber  tbin,  strong,  wiry  roots. 
Tbe  dried  leaves  are  tbin  and  papery;  tbe  outer  shorter, 
lanceolate,  sbeatbing  tbe  inner  leaves  and  scape  by  a  broader 
membranous  colourless  base;  the  latter  pass  tbrougb  linear- 
lanoeolate  to  an  elongated  linear-acuminate  shape  or  are  ensiform, 
11-14  incbes  long  and  6-8  lines  broad  above  tbe  base,  tapering 
gradually  upwards.  Tbe  midrib  is  prominent  on  the  iower 
surface  and  bears  a  line  of  sbort  stiffisb  bairs ;  there  are  10-16 
parallel  veins  between  it  and  the  ciHolate  margin,  wbicb  on  tbe 
older  leaves  is  crisped.  Tbe  scape  including  tbe  raceme  is  shorter 
than  the  leaves  (about  1  foot  long),  and  covered  with  an  almost 
mealy  pubescence ;  tbe  simple  raceme  is  5-6  inches  long.  The 
lower  bracts  are  8  lines  long ;  the  length  diminishes  upwards  to 
about  4  lines.  The  slender  pedicels  are  8  lines  long,  but  become 
longer  (4  lines)  and  stouter  as  the  fruit  ripens.  Tbe  spreading 
perianth-segments  are  4  lines  long  by  1  broad,  the  stamens 
Sj  lines  long,  the  anthers  being  2  lines  and  curling  up  after 
shedding  tbe  oval  or  oval-oblong  pollen-grains.  Bipe  dehisced 
capsules  on  a  fruiting-specimen  were  rather  sharply  three- 
angled,  8  lines  long  by  2^  in  diameter,  and  contained  a  few  black 
turgid  seeds  each  about  1  line  across. 

Is  near  Ohlorophtftum  affined  Baker,  from  the  same  district,  but 
distinguished  by  its  thin  ensiform  leaves,  less  dense  raceme,  and 
smaller  and  fewer  flowers. 

AiTTHSBicuM  (§  HoLPonirM)  OBEOOBiAiriTic,  sp.  nor.  Planta 
bumilia  habitu  A.  anp$$tifolii,  Hochst. ;  radicibus  brevibus  crassis, 
setis  tenuibus  densis ;  foliis  cum  scapis  a  vagina  membranacea 
tenui  basi  circumdatis,  graminoideis  linearibus  acutis  basi  et  apice 
angustatis  facie  glabris  margine  breviter  ciliolatis ;  scapis  folia 
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Tix  Buperantibus  nudis  subcompresBis  glabris ;  racemo  corymboso 
paucifloro;  bracteis  subscariosis  lanceolatis  vel  superne  oyatis  plus 
minus  acuminatis  quam  pedicelli  longi  duplo  brevioribus,  bis  sub 
flore  articulatis ;  perianthii  segmentis  lanceolatis  albis  Yiride  3- 
nerviis ;  statniDibus  perianthio  brevioribus,  filamentis  filifornoibus 
glabris  albis,  antberis  flavis  basi  dorsifixis,  poUine  oblongo ;  ovario 
conspicue  3-lobo,  ovulis  io  loculis  pluribus  superpositis ;  stylo 
erecto  filiformi,  antberarum  apices  baud  attiogente. 

Hah.  E^apte  plains  on  banks  of  the  Athi :  J.  W.  Gregory, 
April  24, 1898. 

A  small  plant  6-7  inches  high,  with  the  few  (4-5)  thin  erect 
narrow  radical  leaves  and  the  (2)  flowering-scapes  protected  for 
about  an  inch  at  the  base  by  thia  bristles,  surrounding  one  or 
more  thin  colourless  membranous  sheaths.  The  leaves  are 
6-7  inches  long  and  reach  1^  line  in  breadth.  The  surface  is 
glabrous  with  small  scattered  rounded  elevations,  the  margins 
shortly  ciliolate.  The  somewhat  slender  scape  measures  6-6^ 
inches  below  the  short  (1^  inch)  few  (3-6>flowered  raceme. 
The  lower  acuminate  bracts  are  about  ^  inch  long,  half  the 
length  of  the  thin  flower-pedicels,  which  are  jointed  just  be- 
neath the  flower.  The  whitish  green-nerved  perianth-segments 
are  4f  lines  long  by  1|  broad.  The  stamens  are  3^  lines  long ; 
the  yellow  anthers  (1^  line  long)  are  attached  laterally  at  the 
base  to  the  abruptly  pointed  tips  of  the  thread-like  white  fila- 
ments. The  erect  style  does  not  reach  the  level  of  the  anther-tops. 

Is  near  the  Abyssinian  species  Anthericum  humiley  Hochst., 
and  A.  angustifoliumy  Hochst.,  but  is  a  larger  plant  than  either, 
with  a  much  elongated  flowering-scape,  nearly  equal  to  the  leaves 
in  length. 

Chlobophytum  (§  AirxHEBiciroLiA)  ANDOKGEiTSE,  Baker,  in 
Trans,  Linn,  8oe,  sor.  2,  Bot,  i,  p.  260. 

TJyui:  "W.  B.  Taylor,  Jan.  1887. 

Differs  from  the  type  in  having  broader  lanceolate  leaves,  but, 
so  far  as  comparison  is  possible  with  the  withered  flowers  of  the 
western  plant,  the  two  are  specifically  identical. 

Distr^.  Pungo  Andongo,  West  Tropical  Africa. 

Chlobophtttjm  (§  Cankj5P0lia)  cf,  Hetnei,  Baker,  in  Joum. 
Linn,  Soc,  Bot  iv.  p.  322. 

Mombasa  Island :  W.  E.  Taylor,  1886. 
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Fruiting  specimen  only.  Is  nearer  tbe  East-Indian  C  Seynei 
than  the  Tropical  African  Chlorophytum  Afzelii,  Baker,  as  it  has 
the  yerj  short  scape,  the  larger  fruits,  and  broader,  more  nume- 
rouply  nerved  leaves  of  the  former.  The  leaves  are  in  fact 
broader  than  in  O,  Heynei^  being  nearly  2  inches  across. 

Chlobophttum  (§  CAiTNJEFOLTi.)  MONiLiPOBMB,  sp.  nov.  Horba 
perennis,  semipedalis  yel  infra ;  rhizomate  moniliforme  tuberoso ; 
fibris  radicalibus  paucis  fusiformibus ;  foliis  eyolutis  3,infimo  parvo, 
basi  vaginante,  lamina  ovata  acuta,  margine  nervisque  dorsalibus 
breviter  ciliolatis  vel  hispidulis  ;  superioribus  majoribus,  lanceo- 
latis  vel  ovato-lanceolatis,  apice  acuto  vel  acuminato,  glabris, 
margine  solum  ciliolatis ;  supremo  distincte  petiolato ;  scapo 
tenui  aphyllo  brevi  simplici,  basi  a  foliis  vaginato  glabro,  sursum 
pubescente  ;  racemo  paucifloro  ;  bracteis  scariosis  sursum 
deminutis  ovatis  basi  amplexicaulibus,  apice  longe  acumiuatis, 
nervatis,  margine  breviter  ciliolatis ;  pedicellis  solitariis  brevibus 
sub  medio  articulatis ;  perianthii  albidi  yix  semipoUicaris  seg- 
mentis  lanceolatis  a  nervis  3  (rare  4)  subfuscis  lineatis,  exteri- 
oribus  quam  interiora  parum  latioribus  apice  subcucuUatis ; 
staminibus  perianthio  brevioribus;  filamentis  linearibus  sub- 
complanatis;  antheris  flavis  sagittatis  basifixis  defloratis  con- 
tortis;  oTario  breviter  oblongo,  apice  depreeso,  angulis  sub- 
prominulis,  ovulis  in  loculo  multis  superpositis,  stylo  iiliformi 
flexuoso. 

Hah,  TJyui :  W.  E.  Taylor,  Feb.  1887. 

A  small  plant  4-6  inches  high,  proceeding  each  year  as  a 
lateral  shoot  from  last  season's  globose  tuber  (j-^  inch  thick), 
from  which  it  becomes  separated  by  a  thin  rhizome  about  |  inch 
long  and  §  line  thick.  There  are  three  expanded  leaves  besides 
a  basal  sheath.  The  first  is  small,  the  sheathiug-base  passing 
into  an  ovate  acute  blade'  1  inch  long  by  7  lines  broad ;  the 
other  two  have  a  more  or  less  lanceolate  blade  3-5  inches  long, 
|-1  j  inch  broad,  the  upper  passing  into  a  petiole  1  inch  long, 
the  lower  into  a  narrow  sheathing-base  ;  they  are  membranous  or 
almost  papery  and  glabrous,  but  with  a  very  shortly  ciliolate 
margin ;  there  are  20-30  nerves  prominent  on  the  back  of  the 
leaf.  The  short  thin  colourless  scape  measures  2^-4  inches 
below  the  short  simple  5-flowered  raceme;  above  the  base, 
which  is  sheathed  by  the  leaves,  it  is  softly  pubescent.  The 
white  scarious  bracts  have  a  long  acuminate  apex,  and  are  lon- 
gitudinally nerved;   the  lowest  is  \  inch  long,  the  upper  are 
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shorter  and  narrower.  The  short  pedicels  are  1|  line  long,  and 
jointed  just  below  the  middle.  The  perianth  is  5^  lines  long ; 
the  outer  segrpents  are  narrowly  lanceolate,  1  line  broad,  with  a 
slightly  hoojled  tip ;  the  inner  are  a  little  broader,  with  an  obtuse 
apex,  and  the  three  nerres  are  rather  wider  apart.  The  white 
linear  filaments  are  If  line  long,  the  briglit  yellow  anthers  1^^ 
line ;  the  latter  are  inserted  on  the  pointed  tip  of  the  filament, 
and  become  spirally  twisted  after  shedding  the  pollen.  The 
shortly  obloog  ovary  is  1|  line  long  with  slightly  prominent 
angles,  the  filiform  style  is  just  over  3  lines  in  length. 

A  distinct  species  of  Baker's  section  Cannajblia  (Joum.  Linn. 
Soc,  Bot.  IV.  p.  321). 

Chlorophttum  (§  Caiwjefolta)  fvsifgrme,  sp.  nov.  Herba 
perennis  ;  rhizomate  crasso  tuberoso,  fibris  radicalibus  valde  in- 
crassatis  fusiformibu^ ;  foliis  5-6,  S-lmajoribus  lineari-lanceolatis 
rare  lanceolatis,  acutis,  scapum  multo  superantibus,  rigidulis 
papyraceis  in  facie  superiore  glabris,  margine  nervi^que  dorsalibus 
hispidulis  ;  scapo  brevi  tenui  pubescente ;  racemo  16-16-floro 
inconspicuo ;  bracteis  scariosis  pubescentibus  basi  ovatis,  apice 
acuminatis  valde  elongatis ;  pediceUis  solitariis  vel  binis  infra 
medium  articulatis  ;  perianthii  segmentis  lanceolatis,  interiori- 
bus  latioribus,  obtusis  3'5-nervati8 ;  filamentis  subulatis,  antheris 
Bubsagittatis  basifixis  ;  ovarii  oblongi  angulis  subprominulis,ovulis 
multis  superpositis. 

Hab.  Uyui :  W.  E.  Taylor,  Feb.  3, 1887. 

A  small  plant  8-10  inches  high,  with  a  thick  congested 
rhizome  about  ^  inch  thick,  formed  by  the  aggregation  of 
successive  tubers,  each  of  which  bears  a  few  thickened  fusiform 
roots.  The  two  lowest  leaves  have  a  broad  membranous 
sheathing-base  and  a  small  falcate  blade;  the  two  uppermost 
pass  gradually  into  a  colourless  petiole  1|  inch  long,  and  have  a 
linear- lanceolate  blade  6-8  inches  long  and  ^  inch  at  its  broadest ; 
they  ha?e  a  reddish  tinge  and  boar  25-30  shortly  hairy  veins 
prominent  on  the  lower  surface.  The  narrow  scape  is  2  inches  long 
and  the  raceme  1  j  inch.  The  lowermost  bracts  are  about  |  inch 
long,  the  upper  ones  about  |  incb  and  less  elongated  at  the  apex. 
The  perianth-segments  are  obtuse,  the  outer  lanceolate,  4^  lines 
long  by  1^  broad,  the  inner  are  as  long  as  and  slightly  broader 
than  the  outer,  with  a  broad  hyaline  margin.  The  colourless  subu- 
late filaments  are  1^  line  long,  the  ye)low  basifixed  anthers  the 
same  length.    The  ovary  is  1  line  long ;  the  filiform  style  3  lines. 
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Near  Chlorophytum  moniliforme^  mihi,  but  differs  in  iti  mucli 
larger  coDgested  tuberous  rhisome,  its  narrower  linear-lanoeolate 
leaves  hairj  on  the  back,  and  its  denser  raceme. 

Chlobophttuic  (§  CAinrjEFOLiA.)  KisiBUif,  sp.  noY.  Herba 
parya ;  fibris  radicalibus  subbrevibus  fasciculatis  apice  incrassatis ; 
foliis  4,  uno  exstante  lauceolato,  basi  in  petiolum  tenuem  latum 
angustato,  glabro,  margine  autem  minute  eiliolato,  membranaceo, 
venis  18-20  viz  conspicuis ;  scapo  tenui  subterete  glabro ;  racemo 
simplici  parvifloro  ;  braeteis  lanceolatis  longe  acuroinatis  lineatia 
margine  ciliolatis ;  pedicdlis  ternis,  ascendentibus,  tenuibus, 
supra  medium  artieulatis ;  perianthio  campanulato  bilineo,  seg- 
mentis  bruneis  oblougo-lanceolatis,  nervatis ;  staminibus  peri- 
anthio brevioribuB,  filamentis  glabris,  antheris  parvis;  ovario 
acute  8-lobato,  emarginato ;  stylo  longo  filiformi,  rubro-bruneo. 

Hah.  Between  Zanzibar  and  Uyui :  W.  E.  Taylor,  1886. 

A  mean-looking  plant,  apparently  annual,  bearing  a  cluster 
of  root-fibres  with  swollen  ends  on  its  shortly  thickened  axis. 
No  bristles  were  present  round  the  bases  of  the  leares,  which  had 
been  four  in  number,  but  only  one  remained  on  one  of  the  two 
flowering  specimens.  From  the  appearance  of  the  withered 
remains  the  leaves  would  seem  to  perish  before  the  plant  is  in 
full  flower.  The  single  leaf  has  a  thin  membranous  fliattened 
petiole  1^  inch  long,  sheathing  at  the  base,  and  a  thin  lanceolate 
acute  blade  4^  inches  long  by  8  lines  broad.  The  very  slender 
scape  measures  5^  inches  below  the  thin  raceme,  which  is  8^  inches 
long,  lax  below,  becoming  rather  denser  above.  The  long-pointed 
scarious  bracts  are  3-4  lines  long  below,  becoming  less  than  2 
above ;  they  are  light  brown  in  colour,  with  generally  three  thin 
deep  brown  nerves.  The  pedicels  are  mostly  in  threes,  very  thin, 
and  jointed  about  ^  their  length  from  the  flower ;  they  are  about 
2  lines  long.  The  outer  segments  of  the  dull-coloured  perianth  are 
2  lines  long  by  |  line  or  a  little  more  in  width,  oblong-lanceolate 
with  a  subacute  apex;  with  three  (more  rarely  two)  narrow 
darker  brown  central  nerves  which  are  often  quite  inconspicuous. 
The  inner  segments  are  very  similar  to  the  outer,  but  more  acute, 
with  transparent  margins.  The  stamens  are  shorter  than  the 
perianth ;  the  flattened  filaments  glabrous,  colourless,  1|  line 
long ;  the  small  yellow  lanceolate  versatile  anthers  ^  line.  The 
brownish  ovary  is  sharply  three-lobed  and  emarginate,  ^  line  long; 
the  reddish-brown  style  2  lines. 
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Approacbefl  the  little  group  of  Tropical  African  species  allied 
to  Ghlorophytwn  amplexicaule,  Baker,  but  is  distinguished  from 
all  bj  its  yerj  small  flowers. 

Chlobophttitic  (§  Caknjipolia)  BAiCTFXBUM,  sp.  HOT.  Glabra, 
perennis ;  rbizomate  brevi,  coUo  tenniter  setoso,  fibris  radicalibus 
loQgis  sub  apice  fusiformibus  ;  foliis  elongatis  lineari-lanceolatis 
]^ice  acutis,  infeme  in  petiolum  plicatum  im&  basi  yaginantem 
angustatis,  papjraceis  20-24-neryii8 ;  scapo  terete,  folia  supe- 
rante  paud-ramoso ;  bracteis  membranaceis  ramos  subtendenti- 
bus  triangulari-subulatis,  floriferis  minoribus  ovatis  apice  breviter 
aristatis;  pedicellis  tenuibus  sspius  ternis  apicem  versus 
articulatis;  perianthio  oampanulato  3-lineo,  segmentis  lance- 
olatis  subacutis  bruneis  medio  linealis ;  staminibus  periau- 
thium  ®quantibus  vel  vix  brevioribus,  fllamentis  antheras 
basiflxas  superantibus,  glabris  teretibus  sub  apice  inflatis ;  orario 
oblongo  trilobato ;  stylo  filiformi  yiz  perianthium  superante. 

Sah.  Between  Zanzibar  and  TJyui:  W.  E.  Taylor,  1886. 

The  long  wiry  root-flbres  have  a  thickened  fusiform  ending, 
and  spring  from  a  short  thick  rhizome,  on  the  upper  surface 
of  which  are  crowded  the  7-9  long,  slender,  thin  leaves,  a  foot  or 
more  in  length  and  6-8  lines  at  their  broadest.  The  thin  folded 
petioles  have  a  broad  sheathing  insertion,  and  are  2-3  inches 
long.  The  leafless  scape  measures  8-10  inches  below  the  first 
bract,  which  is  about  1|  inch  long,  the  upper  shorter ;  the  inflo- 
rescence is  about  10  inches  long.  The  8-4  branches  (4-5  inches) 
and  the  longer  upper  part  of  the  main  axis  are  laxly  flowered 
below,  but  almost  clothed  above  with  the  broad  ascending  floral 
bracts,  which  are  4-5  lines  long,  with  5-7  nerves  and  a  thinner 
margin,  closely  enveloping  the  tbin  pedicels,  which  are  generilly 
in  threes  and  articulated  below  the  apex.  The  flowers  are  small 
and  brown ;  the  outer  perianth-segments  are  3  lines  long  by  §  line 
broad,  with  lighter  edges  and  a  brownish  centre  marked  with 
five  dark  brown  thin  lines ;  the  inner  are  slightly  broader,  nearly 
1  line,  with  five  thin  central  lines  and  a  broader  one  parallel  to 
the  hyaline  margin.  The  stamens  are  equal  to  or  scarcely 
shorter  than  the  perianth ;  the  glabrous  colourless  filaments 
(1  j  line  long)  are  cylindrical  in  the  middle,  but  become  swollen 
beneath  the  yellow  linear  basifixed  anthers  (1-1|  line  in  length). 
The  ovary  is  ^  line  long,  with  three  rounded  lobes. 

Near  C.j^etiolatum,  Baker  (in  Joum.  Linn.  Soc,  Bot.  xv.  p.  326), 
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from  the  Cameroons,  but  distinguished  by  its  shorter  petioles  and 
narrower  leaves,  those  of  the  West-African  plant  haying  an  oblong 
blade  2^-^  lines  broad  in  the  middle,  with  a  deltoid  base  and 
petioles  6-8  inches  long.  Chlorophytum  petiolatum  has,  moreover, 
deltoid  bracts  much  shorter  in  length  (the  lower  only  1^2  lines 
lung),  and  a  green  perianth  vntb  longer  (4  lines)  segments. 

Chloegphtttjm  (§Daststachts)  MAEamATUM,  sp.  nov.  Herba 
subpedalis ;  rhizomate  crasso  lignoso  annulato,  fibris  radicalibus 
crassis,  coUo  radicis  parce  setoso;  foliis  4  lineari-lanceolatis,  apice 
subacutis,  basi  scapum  amplectentibus,  plicatis,  falcatis,  glabris, 
margine  incrassatis  dense  et  breviter  hispidis,  venis  parallelis 
plurimis  conspicuis ;  scapo  glabro  aphyllo  subterete;  racemo  denso 
cylindrico  oblongo,  bracteis  longis  subulatis  purpureis  supeme 
ciliolatis;  floribus  sesRilibus  nondum  apertis,  aJabastris  ovalibus; 
perianthii  segmentis  lanceolatis  vel  oblongo-lanceolatis  pallidis 
a  linea  lata  media  fusca  notatis ;  antheris  magnis  flavis  oblongo- 
linearibus. 

Hab,  Uyui :  W.  E.  Taylor,  Feb.  3, 1887. 

The  1-2  lowest  leaves  are  much  reduced,  consisting  of  a  mem- 
branous sheath  and  a  short  falcate  blade  which  is  dull  crimson 
in  colour ;  the  same  colour  stains  the  bases  and  tips  of  the  upper 
leaves,  which  reach  10  inches  in  length,  and  are  ^-1  incb  broad. 
The  short  stiff  hairs  on  the  thickened  margin  are  reddiob 
brown.  There  are  from  18-22  prominent  veins  on  each  side  of 
the  projecting  midrib.  The  naked  scape  is  5-6  inches  in  length 
and  bears  a  crowded  oblong  raceme  of  2^  inches.  The  long 
subulate  bracts,  the  lower  8-9  lines  long,  the  upper  shorter,  are 
of  a  deep  purple  colour  with  their  margins  ciliolate  above.  The 
flower-buds  had  not  expanded,  but  in  one  or  two  of  the  flowers 
which  were  just  opening  the  perianth-segments  were  lanceolate 
or  oblong-lanceolate,  and  about  3  lines  long.  The  large  yellow 
anthers  measured  just  over  1  line. 

A  very  distinct  species,  most  resembling  C  (§  Basystaehys) 
falcata  (Baker)  from  Huilla  (Welwitsch),  but  distinguished  by  the 
hairy  leaf-margin,  naked  scape,  and  characteristic  purple  bracts. 

Chlokophttum  (§  Daststachts)  papillosttm,  sp.  nov.  Per- 
ennis ;  rhizomate  lignoso  irregulariter  incrassato,  flbris  radicalibus 
subtenuibus  vix  densis,  coUo  yix  setoso ;  foliis  9  linearibus  utrinque 
angustatis,  basi  autem  vaginante  parum  ampliatis,  apice  acumi- 
natis,  facie  glabris,  margine  ciliolatis,  nervis  parallelis  crebris ; 
scapo  subterete  l®vi,  quam  folia  longiore,  folium  iineari-subulatum 
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infra  medium  gerente,  bracteis  sterilibus  l-2-uiicialibu8  triangu- 
lari-subulatis  a  nervis  bruneis  mediis  notatis,  margine  ciliolatis ; 
raceme  dense,  bracteis  scariosis  triangulari-subulatis  censpicue 
lineatis  ;  floribus  inter  mincres  subsessilibus ;  perianthio  f  usee 
campaoulato  dorse  dense  papillose,  segmentis  consimilibus  lineari- 
oblongis,  exterioribus  apice  cucullatis,  interioribus  obtusis  his 
quoque  minus  coloratis  medioque  solum  papillosis;  staminibus 
styloque  filiformi  perianthium  longe  superantibus ;  filamentis 
filiformibus  glabris,  antberis  sagittatis  f  olvis  versatilibus,  polline 
ovali-oblongo ;  ovario  late  oyali  emarginato  S-sulcato;  ovulis 
multis  superpesitis. 

Hah,  Between  Zanzibar  and  Fyui:  W.  E.  Taylor,  1886. 

A  somewhat  insignificant  plant,  springing  from  a  perennial 
irregularly  thickened  knotted  rhizome  2  inches  long,  |  inch 
thick,  bearing  above  a  few  bristles  at  the  position  of  previous 
years'  shoots,  and  below  root-fibres  \-\  line  in  diameter.  The 
two  or  three  lowest  leaves  are  much  shorter  than  the  rest,  the 
lowest  and  shortest  being  3^  inches  long,  while  the  upper 
elongated  ones  reach  a  foot  or  even  more,  with  a  breadth  of 
6-7  lines;  the  slightly  dorsally  prominent  longitudinal  nerves 
are  28-^2  in  number.  The  smooth  scape  measures  18  inches 
below  the  rather  short  (2^  inches)  dense  narrow  raceme;  it 
bears  below  the  middle  a  narrow  tapering  green  leaf,  and  between, 
this  and  the  raceme  several  weak,  long-pointed,  barren  bracts 
1-2  inches  long,  and  marked  with  deep  brown  longitudinal 
nerves ;  the  floral  bracts  are  much  smaller  but  of  similar  shape, 
and  haye  1-3  dark  brown  median  nerves,  the  lowest  f  inch  long, 
the  upper  decreasing  in  size.  The  solitary  pedicels  are  i  line 
long.  The  brownish  campanulate  perianth  is  3^  lines  long ;  the 
segments  are  about  1  line  broad,  the  outer  three  being  slightly 
hooded  at  the  tip,  and  papillose  over  the  whole  outer  surface, 
especially  towards  the  darker  coloured  tip;  they  are  marked 
with  three  rather  dark  nerves.  The  inner  segments  differ  in 
having  a  rounded  apex  and  in  being  dorsally  papillose  up  the 
centre  only,  their  broader  margins  are  also  scarcely  coloured. 
The  long  filiform  filaments  measure  4  lines,  the  versatile  dull 
yellow  anthers  1^.  The  broadly  oval  ovary  is  depressed  at  the 
apex,  where  is  inserted  the  slender  style ;  it  is  1  line  long,  and 
its  rounded  outline  is  traversed  by  three  shallow  furrows  with 
three  less  marked  alternating  with  them. 

A    distinct    species,    approaching    somewhat   Chlorophytum 
(§  DMtfstaohys)  eolubrinai  Baker,  from  Angola,  but  its  leaves  are 
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larger,  twice  as  broad,  and  less  acuminate  than  in  the  Welwitech 
plant,  which  has  also  a  glabrous  perianth,  whitish  in  colour  with 
purple  streaks. 

Ubgikba  Tatloriaka,  sp.  noT.  Planta  glabra ;  bulbo  crasso 
globoso;  foliis  7  rigidis  plicatis  lineari-subulatis  basi  vaginante 
membranaceis,  apice  subpungentibus ;  scapo  nudo  folia  superante 
Bubrobusto;  racemo  denso  brevi;  bracteis  albidis  submem- 
braoaceis  triangulari-subulatis  ecalcaratis,  pedicellos  duplo  super- 
antibus;  perianthii  segmentis  spathulato-oblongis  albis,  nervis 
centralibus  8  rubris;  filamentis  perianthio  brevioribus  com- 
planatis  linearibus  apice  acutis;  antheris  oblongis  yersatilibus ; 
stylo  recto ;  capsula  globosa. 

Hah,  Between  Zanzibar  and  Fyui :  W.  E.  Taylor,  1886. 

A  glabrous  plant  about  16  inches  in  height,  with  a  large  scaly 
bulb  2\  inches  in  diameter.  The  leaves,  which  are  7-8  inches 
onpr,  have  a  colourless  membranous  sheathing  base  and  a  folded 
tapering  upper  portion,  8-4  lines  broad  in  the  middle.  The 
smooth  shiny  scape  measures  10  inches  below  the  raceme,  which 
is  8  inches  long,  and  bears  a  few  sterile  flower-buds  below  the 
crowded  oval  upper  portion.  The  slender,  tapering,  almost 
aristate  bracts  are  6-6  lines  long  below,  becoming  shorter  above ; 
the  pedicels  are  2-2^  lines.  The  opened  flower  is  nearly  7  lines 
across.  The  segments  are  8  lines  long  and  1-1  j  line  broad  in 
the  upper  half,  the  lower  being  slightly  narrower;  they  are 
white,  with  a  reddish  central  strip  traversed  by  three  nerves. 
The  broad  flattened  filaments  are  2  lines  long  by  f  line  broad, 
and  bear  the  yellow  anthers  (1  line  long)  on  their  pointed  tips. 
The  ovoid  ovary  is  1  line  long,  and  the  short  erect  style  with  its 
capitate  stigma  about  the  same.  The  subglobose  capsule  is 
nearly  {  inch  long,  and  contains  a  few  flattened  black  seeds 
each  about  2  lines  long  and  more  or  less  oval  in  shape. 

Is  allied  to  U,  Fetiiiana,  Solms,  from  Abyssinia,  but  is  easily 
distinguished  by  its  very  large  bulb,  shorter  rigid  leaves,  and 
dense  short  raceme. 

Albuca  Tatlobiaita,  sp.  nov.  Bulbo  ovoideo  a  vestigils 
membranaceis  foliorum  anni  prioris  coronato,  fibris  radicalibus 
tenuibus ;  foliis  juvenilibus  nondum  evolutis  anguste  lineari- 
bus scapo  longo  cylindrico  nudo  l»vi ;  racemo  lazo  12-floro ; 
bracteis  albidis  scariosis  ovatis  acutis,  nervis  mediis  oonver- 
gentibuB  3-4  rubro-bruneis  notatis,  pedicellos  solitarios  squauti- 
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bus  vel  yix  Buperantibus ;  periantliii  segmentis  ia  medio  late 
purpureo  snffusis  et  lineatis,  margine  scarioso  yiridescentibus  vel 
albescentibus,  exterioribus  late  lanceolatis  obtusis,  interioribiu 
spathulatis  quam  ilia  latioribus;  stamiaibus  periaathio  paullo 
brevioribus,  omoibus  fertilibus ;  filamentis  Hneari-subulatis 
Bupra  basin  Bubito  expansam  constrictie ;  antheiis  flaris  oblongis 
TersatilibuB  dorsifixis;  ovario  OToideo;  Btylo  cjlindrico  peri- 
anthium  sequante,  stigmate  capitato;  capsola  ovoidea  tenui  mem- 
branacea  seminaplura  nigra  oblonga  complanatainclusa  exbibente. 

Rah,  Jomvu,  Babai  Hills,  Oct.  1885,  and  Miranakidiri-porini, 
between  Zanzibar  and  TJyui,  Sept.  8,  1886  :  W.  E.  Taylor. 

The  oYoid  bulb  is  IJ  inch  long  by  |  incb  thick,  and  crowned 
for  a  length  of  3  inches  with  the  whitish  membranous  remains  of 
last  year's  leaves;  those  of  the  present  season  are  only  beginning 
to  shoot  and  about  8  inches  long.  The  long  smooth  naked  scape 
is  nearly  2  feet  long  below  the  short  laxly-flowered  raceme  (4-5 
inches).  The  white  scarious  bracts  are  marked  with  8-4 
median  reddish-brown  converging  veins,  and  are  4  lines  long 
below,  the  upper  ones  shorter.  The  perianth -segments  are 
suffused  and  veined  with  crimson  and  have  a  greenish  or  whitish 
seariouB  border;  the  three  exterior  are  broadly  lanceolate  and 
6^  lines  long  by  2  in  breadth,  with  7  nerves  (two  of  which, 
however,  only  run  to  within  a  third  of  the  tip) ;  the  interior 
are  spathulate,  with  a  narrower  reddidh  centre  and  a  broader 
hyaline  margin  than  the  outer  three,  which  they  equal  in  length 
or  are  slightly  shorter,  but  are  8  lines  broad.  The  stamens  are 
1^  fertile.  The  filaments  are  5  lines  long  and  are  constricted 
above  the  broad  rounded  base  (1^  line  long);  the  anthers  are 
2^  lines.  The  ovary  is  2  lines  long,  the  style  5  lines.  The  thin 
transparent  capsule  measures  ^  inch  long  by  ^  broad,  and  allows 
the  several  dead-black  flattened  seeds  to  be  seen  through  the 
walls.    The  latter  are  ^  inch  long  by  1|  line  broad. 

Differs  (e  descriptione  in  Bugler's  Jahrb.  xv.  p.  472)  from 
A.  8teudneri,  Schweinf.  &  Engl.,  from  Ejtlabat,  in  having  bracts 
only  a  little  more  than  half  the  size,  while  the  petals  are  more 
than  twice  as  broad,  with  red  (not  green)  nerves,  and  the  seeds 
twice  as  large.  A.  purpt^asoens,  Engl,  (ib.),  an  allied  plant,  is 
described  with  a  globose  bulb  crowned  with  the  persistent  fibrils 
of  past  leaves,  a  raceme  8  inches  long,  bracts  nearly  twice  as 
long  as  in  Taylor's  plaut,  smaller  narrower  petals,  and  smaller 
fruits  and  seeds. 
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Obnithooalfm  EciLOKi,  SchUcht.  in  Linnaa,  xxr.  p.  177. 
Kithunguln,   Kikuju   Country,  Bhmb-coyered  plateau  with 
deep  gorges :  J.  W.  Gfregory,  July  11, 1898. 
Biitrih,  South  and  Tropical  Africa. 

SciLLA.  (§  LsDEBOVBiA.)  Tatlobiaita,  sp.  noT.  Herha  glabra ; 
bulbi  OYoidei  squamis  minute  maculatie ;  foliis  synanthiis  tenuibus 
papyraceis  late  lanceolatis,  apice  acutis,  basi  in  petiolum  convo- 
lutum  anguBtatis ;  scapo  subrobusto  terete  cum  racemo  lineari- 
oblongo  folia  Buperante;  bracteis  Bcariosis  minutis  Bubulatis; 
pedicellis  patentibus  vel  Buberectis,  inferioribus  infra  medium 
articulatiB;  floribus  campanulatiB ;  perianthii  segmentis  ligu- 
latis  basi  in  cupulam  brevem  connatis,  apice  papillosis,  medio  uni- 
yittatis,  inferne  lilacino-purpureis  sursum  yiridescentibus ;  stami- 
nibuB  perigynis  perianthio  brevioribus,  filamentis  yelut  stylo 
saturate  purpureis ;  oyario  yiridi  breviter  stipitato,  8-dymo,  lobis 
bicomulatis;  stylo  centrali  filiformi;  capsulsB  lobis  fertQibus 
a  sutura  interna  dehiscentibuB  ;  seminibus  solilariis  magnis 
bruneis  oyoideis  apice  cristatiB. 

Hah.  Eabai  Hills :  W.  B.  Taylor,  Sept.  1886. 

A  plant  about  15  inches  high,  with  a  bulb  about  1  inch  thick, 
the  membranous  scales  of  which  are  finely  dotted  with  white 
marks.  The  three  produced  leaves  are  extremely  thin  and 
papery,  with  a  number  (14  or  more)  of  strongly-marked  yeins 
united  by  numerous  thin  transyerse  ones,  the  pointed  broadly 
lanceolate  blade  is  about  6  inches  long  by  l^-lf  inch  broad, 
tapering  gradually  to  a  petiole  (about  2^  inches  long)  which  is 
conyolute  in  the  dried  specimen.  The  scape,  including  the 
raceme,  is  14-19  inches  long,  the  raceme  being  5-11  inches,  and 
about  1|  inch  in  breadth.  The  pedicels  are  8^  to  6  inches  long ; 
the  upper  longer  ones  tinged  with  lilac-purple,  the  lower  green. 
The  flowers  are  about  4  lines  or  a  little  more  in  length ;  the 
lower  part  of  the  perianth  is  lilac-purple  in  colour  but  passes 
into  green  aboye.  The  narrow  segments  are  ligulate,  slightly 
broader  at  the  top,  3^-4  lines  long  by  \  line  broad,  and  bear  a 
tuft  of  short  white  hairs  at  their  tips.  The  purple  filiform  fila- 
ments are  2^  to  8  lines  long;  the  small,  shortly  oblong  yellow 
anthers  \  line  long.  The  shortly  stalked  oyary  passes  above  its 
base  into  three  lobes,  each  with  a  broad  apex  flanked  by  a  pair 
of  short  horns ;  the  purple  style  springs  from  the  centre  of  the 
ovary  between  the  lobes,  and  is  4  lines  long.    In  the  fruit  one  or 
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two  of  the  lobes  abort ;  the  fertile  lobes  debisce  on  tbe  side 
turned  towards  the  style  and  expose  the  large  brown  crested 
seed  2^  lines  long  by  1^  broad. 

Approaches  Soilla  Ulacina^  Baker,  from  Nubia,  but  is  easily 
dbtinguished  by  its  broader  papery  leayes  passing  more  suddenly 
into  a  narrower  petiole,  its  less  dense  raceme,  and  larger  flowers. 

SciLia.  (§  Lidebotjbia)  textilib,  sp.  nov.  Glabra  \  bulbo  inter 
majores  ovoideo,  squamis  firmis  ralde  fibrosis ;  f oliis  firmis  crassi- 
usculis  rubro-yiridibus  oboyatis  apice  rigido  acuminatis,  basi  sub- 
membranacea  yaginante  breyiter  angustatis,  margine  cuticulata 
undulatis,  dorso  a  yenis  crebris  parallelis  lineatis ;  scapo  flexuoso 
cum  racemo  cylindrico  folia  superante ;  bracteis  minutis  scariosis 
flaccidis  lineari-subulatis ;  pedicellis  patentibus  inferioribus  cer- 
nuis,  medio  articulatis ;  floribus  breyiter  campanulatis  yiridulis ; 
segmentis  a  basi  latiore  ligulatis,  apice  obtusis  yix  cucullatis,  uni- 
yittatis ;  staminibus  perianthio  breyioribus,  filamentis  lilacino- 
purpureis,  subcompressis,  antheris  paryis  oblongis ;  oyario  bre- 
yiter stipitato,  lobis  6  in  disco  prominulente  superpositis ;  capsulffi 
membranacesB,  loculis  tribus  cum  semine  solitario  rotiinde  oyoideo 
nigro-bruneis. 

Hah.  Uyui:  W.  E.  Taylor,  Jan.  1887. 

A  plant  9  inches  in  height,  tbe  bulb  1§  inch  in  diameter,  with 
firm,  rather  thick,  strongly-neryed  scales,  from  which  when 
cut  or  torn  the  neryes  project  as  stringy  fibres.  The  fiye  or  six 
leayes  are  broadly  oyate  aboye  the  narrower  sheathed  and  sheath- 
ing base  and  pass  suddenly  aboye  into  the  long  narrow  acumi- 
nate apex  (broken  in  specimen) ;  they  are  3-3^  inches  long  and 
1^  inch  broad  in  the  middle,  and  haye  a  minutely  broken  and 
wayy  cuticularized  margin  and  a  large  number  of  fine  close-set 
parallel  neryes.  In  colour  they  are  green  tinged  with  red.  The 
single  scape  is  flexuose  below,  including  the  raceme  7  inches 
in  length ;  the  fertile  portion  of  the  raceme  is  2\  inches  by 
scarcely  1  in  diameter.  There  are  between  40  and  50  pedicels 
about  \  inch  in  length  and  generally  jointed  somewhere  near  the 
middle ;  the  upper  ones  are  spreading,  the  lower  cernuous.  The 
narrow  greenish  perianth-segments  are  2^2^  lines  long  and 
^§  line  broad,  with  a  central  darker  green  nerye ;  the  lilac- 
purple  filaments  are  1^  line  long,  tbe  small  yellow  yersatile 
anther  \  line.  The  oyary  is  shortly  stalked,  with  a  slightly  pro- 
jecting basal  disk  bearing  the  upper  portion,  in  which  there  are 
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six  external  diyisioiiB ;  it  is  |  to  1  line  long  and  bears  a  central 
style  1^  line  long.  The  membranous  capsule  splits  into  three 
1-seeded  pieces ;  the  seeds  are  dark  brown,  ovoid  or  roundly  ovoid 
in  shape,  and  1|  line  long. 

Near  the  Cape  and  GDropical  African  Soilla  lancewfolia,  Baker, 
but  distinguished  by  its  more  ovate  leaves,  longer  scape,  and 
more  slender  less  dense  raceme. 

Soilla  (§  Lebeboubta)  ttytjuksib,  sp.  nov.  Herba  glabra, 
parva ;  bulbo  pro  planta  magno ;  foliis  2  oppositis  crassiusculis 
ovatis  apice  obtusis  in  basin  vaginantem  subito  angustatis;  scapo 
erecto  folia  superante,  a  racemo  brevi  dense  terminate ;  floribus  ses- 
silibus  breviter  campanulatis ;  petalis  viridulis  (?)  basi  in  cupulam 
connatis,  segmentis  lineari-oblongis  univittatis  apice  obtuse  invo- 
lutis ;  staminibus  uniseriatis  quam  segmenta  multo  brevioribus ; 
filamentis  brevibus  triangularibus ;  antheris  didymis  versatilibus ; 
ovario  rotundato,  stylo  erecto  brevi. 

Rah.  Uyui:  W.  E.  Taylor,  Dec.  1886. 

A  small  plant  3^  inches  above  the  rather  large  bulb,  part  of 
which  is  present  in  the  specimen.  The  bulb  is  crowned  by  a 
pair  of  rather  thick  blunt  ovate  leaves  suddenly  narrowed  at  the 
base  into  a  sheath  about  \  inch  long,  the  blade  being  1^  inch 
long  by  1  inch  broad,  with  about  15  well-marked  nerves.  The  scape 
measures  nearly  8  inches  below  the  short,  very  crowded,  oblong 
terminal  raceme  \  inch  long  by  \  broad.  There  are  about  20 
sessile,  shortly  campanulate  flowers,  the  now  greenish  petals  of 
which  are  connate  at  the  base  into  a  cup  |  line  long,  the  free 
narrow  segments  being  1^  line  long  by  |  line  or  a  little  more 
broad ;  the  tip  is  rolled  inwards,  and  there  is  a  single  central 
•  green  line.  The  epipetalous  stamens  have  very  short,  acutely 
triangular,  now  colourless  filaments  ^  line  long,  bearing  yellowish 
anthers  ^  line.  The  rounded  ovary  is  sessile  and  without  a  disk, 
\  line  long,  and  bears  a  short  straight  style  f  line. 

Near  8.  somaliensiSf  Baker,  from  Somaliland,  but  distinguished 
by  the  broader,  blunter  leaves,  and  the  much  shorter,  very  densely 
crowded  raceme,  the  flowers  of  which  are  also  smaller. 

G-LOBiOBA  VTBESCBKS,  Lifidl.  fft  Bot.  Mog,  t.  2539. 

Babai  Hills,  Kisulutini,  Oct.  1885,  and  Bum,  Sept.  1886:  W.  B. 
Taylor.  Lanjoro,  Athi  plains,  April  22^  and  Quaso  Laschau, 
Lsdkipia  plateau :  J.  W*  Gregory,  June  18, 1898. 

JHttrih^  Tropical  and  South  Africa, 
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Globiosa  TIB180ENB,  lAfidl.,  var.  LATiFOUA,  YHT.  nov.  Varfetas 
foliis  ovatisy  usque  ad  9  lineas  latis,  apice  acuto  rel  cirrhato. 

Sab.  Between  Zanzibar  and  Fyui :  W.  E.  Taylor,  1886. 

A  Bliort  plant  with  a  stout  stem  and  rather  coarse  semi- 
amplexicaul  leaves,  the  lowest  of  which  have  an  acute  apex,  while 
the  higher  are  cirrhate.  The  flowers  are  rather  small,  with  flat 
oblanceolate  petals  lf-l|  inch  long  hj  4-5  lines  broad. 

Wallebia  Maoeekzii,  J.  Kirh^  in  Trans.  Linn.  8oc.  xuv 
p.  497,  t.  62.  fig.  2. 
Between  Zanzibar  and  XJyui :  W.  E.  Taylor,  1886. 
Distrib,  Tropical  Africa. 

Wallbbia  hottans,  J.  KirJe^  ibid.  fig.  1  (W.  Mackenzii,  var. 
nutans,  Baker ^  Jowrn.  Linn.  8oc.  xvii.  p.  499). 
TJyui :  W.  E.  Taylor,  Feb.  1887. 
Di$trib,  East  Tropical  A&ica. 

GOMHELIKAOUB. 

CoHMELnrA  AFBiCAKA,  Linn.  Sp.  PL  p.  60. 
Njoro  Larabwal,  foothills  of  Laikipia :  J.  W«  G-regory,  June  7, 
1893. 
Diitrib.  South  and  Tropical  Africa;  Bourbon. 

CoiocBLDTA  ef.  PUBPUBEA,  O.  B.  Clarke^  MS.  in  Herb.  Kew. 
Steppes  between  Ndoro  and  Guaso  Thegu :  J.  W«  Ghregory, 
June  1893. 

GOHMELIKA  SUBULATA,  Boih^  NoV.  Sp.  p.  28. 

Einani,  East  Ongalea  Mountains,  2200  ft. :  J.  W.  G-regory, 
April  6, 1893. 
Distrib,  Tropical  Africa  and  India. 

GoMiCELnrA  albescens,  Hassk. ;  Sehweinf.  Mthiop,  p.  210. 
Freretown:  W.  E.   Taylor,  Dec.    1886.     Mkonumbi,    near 
Witu :  J.  W.  Gregory,  Nov.  1892. 
Distrib.  Tropical  Africa  to  India. 

GoMKiLiNA  Bainesii,  O.  B.  Clarke^  rar.  glabbata,  Bmdle^ 

in  Trans,  Linn.  Soc.  ser.  2,  Bot.  iy.  p.  52. 
Babai :  W.  E.  Taylor,  Sept.  1886.    Native  name  "  Dzadza." 
Distrib.   C.  Bainesii  occurs  from  S.  Africa  to  Angola,  the 

variety  in  Nyasaland. 
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COHMELIKA.  ef.  FoBSKALiKr,  Vohl. 

Freretown :  W.  B.  Taylor,  Dec.  1888.  Native  name  "Dzadttu" 
Diiirib.  Tropical  Africa,  Arabia,  and  India. 

Ajteilema  ^qttinoctiale,  Kunth^  Enum.  iv.  p.  72. 

Eavine  near  Fimboni,  Eabai  Hills,  Aug.,  Oct.,  and  Nov.  1886; 
Mochi,  4000  to  6000  ft.,  1888 :  W.  E.  Taylor.  Native  name 
•'  Dzadza." 

Distrib.  Tropical  Africa  and  Arabia. 

Aksilema  8INICUK,  lAndl.  in  Bot.  Beg.  t.  669 ;  char,  emend. 
a  J8.  Clarke,  in  Man.  Fhan,  iii.  p.  212. 

Eabai  Hills :  W.  E.  Taylor,  1885  and  1886.  Guaso  Thegu 
and  Eitbungulu,  Ukikuyu:  J.  W.  G-regory,  June  and  July, 
1893. 

Digtrib.  Tropical  and  South  Africa  to  Tropical  Asia  and  China. 

Akeilema  (§  Lahpbodithyeob)  Clabkbi,  sp.  nov.  (PL 
XXXIV.  figs.  7-12.)  Caule  glabro  decumbente  e  nodis  inferior- 
ibus  radicante;  foliis  ovati-lanceolatis,  junioribus  ovalibus  vel 
ovali-lanceolatis,  conspicue  paud-venosis,  in  facie  marginibusque 
hirsutulis,  vaginis  hirsutulis  membranaceis  ore  barbatis ;  cymis 
axillaribus  paucifloris ;  pedicellis  minute  pubescentibus ;  sepalis 
glabris,  lateralibus  rotimde  ovoideis,  dorsali  vix  breviore  cucuUato ; 
petalis  lateralibus  longe  unguiculatis  limbo  late  patente,  anteriore 
lato  basi  angustato ;  staminibus  fertilibus  3  (?)  filamentis  longis, 
sterilibus  3  brevioribus  (quorum  posteriore  minimo),  aurantiaceis ; 
stylo  longissimo  filiformi  e  flore  longe  curvato,  ovario  3-quetro  a 
pilis  brevibus  pluri-cellulis  glandulo8is(?)  induto,  loculis  3,  quorum 
dorsali  uni-,  anterioribus  2-ovulatis;  capsula  apice  rotundata 
pub^rula,  loculis  3,  dorsali  monospermo  quam  anteriores  2-8permi 
minori ;  seminibus  lapidosis  irregulariter  cordatis,  latere  mazimo 
rotundato  et  foveolato,  aliis  2  complanatis  levibus  et  in  medio 
alte  sulcatis. 

Hah,  Lake  Dumi,  Tana:  J.  W.  Gregory,  Feb.  13, 1893. 

The  creeping  stems  a  foot  or  more  in  length  ascend  in  the 
upper  portion.  The  leaves  on  the  main  axis  have  a  membranous 
whitish  sheath  ^  inch  long,  and  a  blade  l^inch  long,  by  less  than 
^  inch  broad  above  the  base ;  on  the  young  laterd  shoots  they 
are  shorter,  blunter,  and  more  oval  in  shape.  The  axillary 
cymes  are  3-flowered.  The  roundly  ovoid  lateral  sepals  are  1^ 
Une  long  by  1|  broad,  the  dorsal  slightly  shorter  and  hooded ; 
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the  delicate  lateral  petak  are  long  clawed,  with  a  broad  fiiiely- 
Teined  spreading  limb,  the  anterior  one  (8  lines  long)  is  also 
broad  and  similar  in  texture  with  a  narrow  base ;  the  petals  in 
the  specimen  were  all  more  or  less  marcescent.  The  three 
staminodes  are  orange^oloured,  the  anthers  represented  by  flat 
bilobed  appendages ;  the  dorsal  one  is  much  reduced  in  size. 
The  subtriquetons  orary  is  8-ce11ed  and  densely  covered  with 
short  few-celled  hairs  apparently  glandular ;  the  very  long,  curving 
style  protrudes  from  the  flower.  The  somewhat  roundly  ovoid 
capsule  is  scarcely  2  lines  long  by  1^  broad ;  the  dorsal  chamber 
is  smaller  than  the  other  two  and  contains  only  one  seed,  the 
others  being  two-seeded*  The  seeds  are  stony,  light  brown  in 
colour,  and  irregularly  8-lobed  or  almost  cordate  in  shape ;  the 
large  rounded  surface  bearing  the  hilum  is  foveolate,  the  other 
two  are  smooth  with  a  deep  median  furrow ;  they  measure  f-f- 
line  in  length. 

Forms  a  distinct  species  of  the  section  Lamprodithyros.  The 
material  is  rather  poor  and  badly  dried,  but  as  Mr.  C.  B.  Clarke, 
who  was  kind  enough  to  give  me  an  opinion  on  the  plant,  agreed 
that  it  was  decidedly  new,  I  have  ventured  to  describe  it,  acknow- 
ledging my  debt  in  the  specific  name. 

Ctanotis  hibsuta,  Fiioh.  et  Mey.  Ind.  Sem.  Hart.  Petrap* 
1841,  p.  67. 
TJyui :  W.  E.  Taylor,  Feb.  1887. 
DUtrib.  Abyssinia. 

CrAiroTis  LAiTATA,  Benth.  in  Rook.  Niger  Fl.  p.  642. 
Giryama  and  Shimba  Hills  :  W.  E.  Taylor,  1887. 
Diitrib,  Tropical  Africa. 

JuifTOAOKfi. 

JuKOUS  EFPUSTJB,  Lififi.  Sp.  Plant,  p.  826. 
Mt.  Kenya,  8100  ft.,  lower  forest  zone :   J.  W.   Gregory, 
June  1893. 
Distrih.  Widely  spread  in  temperate  zone. 

JuifTOus  FoKTAifEsn,  J.  Goy,  ex  Ldharpe  in  MSm.  Soc.  JSKst. 
Nat.  Par.  in.  p.  180. 

Steppes  between  Ndoro  and  Guaso  Thegu,  Ukikuyu  country : 
J.  W.  Gregory,  July  7, 1893. 

Diitrib.  Mediterranean  region  and  Persia ;  Abyssinia. 
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LuzuLA  BFiOATA,  DC,  vap.  sncBNBis,  BochH.  in  Herb. 

Mt.  Kenya,  8100  ft.,  lower  edge  of  Bamboo  zone :  J.  W. 
Gregory,  July  24, 1823. 

A  more  robust  plant,  but  apparently  tbe  eame  yariety,  was 
collected  by  Taylor  in  1888  on  the  higher  slopes  of  Mt.  Kili- 
manjaro up  to  10,000  ft. 

Distrib.  qf  variety.  Abyssinia,  '*in  montibus  simensibus  ad 
11,000  ped." 

Flagellabiaoejs. 

Flagellabia  dtdica,  Linn.  Sp.  Fl.  p.  333. 

Babai :  W.  E.  Taylor,  Sept.  1885.    Leaves  only. 

Distrib.  Tropical  and  subtropical  parts  of  Old  World. 

Fakbaneje. 

Fandanus  babaiensis,  sp.  nor.  (Fl.  XXXTV.  figs.  1-6.) 
Folio  longo  lineari  sursum  angustato  apice  valde  elongate,  glauco 
coriaceo,  in  roargine  et  costa  media  carinata  aculeate,  aculeis 
crebris  ascendentibus  apice  flagellif  ormi  minoribus  et  densiori- 
bus ;  iuflorescentia  d  paniculata,  staminibus  singulis  in  ramulis 
ultimis  spiciforme  ordinatis ;  filamentis  brevibus  teretibus  sub- 
robustis ;  antheris  linearibus,  post  anthesin  spiraliter  contortis, 
connectivo  supra  loculos  ralde  apiculato  ;  drupis  solitariis, 
1-5-  BSBpiuB  4-loculis,  obconids,  apice  libero  (totius  parte  quarta 
vel  tertia)rotundato,  infeme  5-6-anguli8,  stigmatibus  1-6  in  areola 
centrali  depressa  ssBpe  insitis  yel  ab  e&  circumdatis,  fructu  plauis ; 
mesocarpio  fibrose^  endocarpio  crasso  lignoso  loculis  utrinque 
circumdato  et  processus  in  parte  superiore  emittente. 

Hab,  Kisulutini,  Babai  Hills :  W.  E.  Taylor,  1886.  Native 
name'^Mtsapu." 

The  only  leaf  sent  is  5^  feet  long  and  2^  inches  broad  above 
the  base  where  it  has  been  cut  off ;  it  tapers  gradually  upwards 
and  tbe  long  drawn-out  apex  forms  a  flagellum.  The  margin 
and  midrib,  the  latter  deeply  keeled  on  the  back,  are  strongly 
spinescent ;  the  spines,  which  are  scarcely  darker  than  the  yel- 
lowish upper  leaf- surface,  are  ascending ;  in  the  lower  portion 
there  are  30  to  the  foot,  each  about  a  line  long,  above  they  be- 
come gradually  more  crowded  and  finer,  and  in  the  fiagellum  are 
very  small,  sharp,  and  dense.  The  stamens  are  quite  free  from 
each  other,  and  arranged  in  a  spicate  manner  on  the  ultimate 
branches  (about  ^  inch  long)  of  the  panicle.  The  filaments  are 
short  and  firm,  f  line  long  or  less  in  the  upper  part  of  each 
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spike,  and  bear  a  long  (nearly  2^  lines)  linear  anther,  the  con- 
nective of  which  is  prolonged  into  a  short  pointed  sometimes 
recurving  tip.  The  obconical  separate  drupes  are  l^-l-i-  i^<^b 
long,  |-1  inch  broad  above,  the  upper  third  or  quarter  free, 
smooth,  and  shortly  rounded,  with  more  or  less  indication  of  the 
angles,  6-6  in  number,  exhibited  on  the  lower  compressed  fibrous 
portion.  The  flattened,  generally  oval  stigmatic  scars,  varying 
from  1-5  in  number,  mostly  4,  surround  or  are  seated  in  a 
central  depressed  area.  The  mesocarp  is  coarsely  fibrous  and 
spongy,  and  passes  rapidly  into  the  hard  woody  endocarp,  which 
surrounds  the  clavately  oblong  seed-chambers,  and  sends  conical 
processes  into  the  thicker  spongy  upper  portion  of  the  mesocarp. 

Approaches  the  Madagascar  species  Fandanus  utilis,  Bory, 
in  fruit  characters,  but  is  separated  by  the  spicate,  not  umbellate 
arrangement  of  the  stamens,  in  which  it  approaches  F.fraffrans, 
Brongn.,  from  New  Caledonia,  as  figured  ia  Ann.  Sci.  Nat.  s^r.  6, 
i.  1. 15, and  reproduced  without  acknowledgment  by  Solms  Laubach 
in  his  review  of  the  family  in  Engler  and  Prantl's  ^  Fflanzenfami- 
lien'  [IirTheil,  1  Abth.  fig.  147  (p.  188)].  The  upper  part  of 
the  fruit  is  also  shorter  and  the  leaf-spines  are  rather  larger  and 
not  reddened. 

The  spicate  arrangement  of  the  stamens  separates  our  plant 
from  all  the  known  African,  Malagasy,  and  Mascarene  species. 

TypHACEja. 

Tyfha  angvstifolia,  Linn,  8p.  Plant,  p.  971; 

East  side  of  Lake  Losuguta,  5000  ft.,  Naivasha,  and  Baringo 
VaUey :  J.  W.  Gregory,  May  16, 1893. 

DUtrib.  Temperate  to  tropical  regions  of  northern  hemi- 
sphere. 

AuSMACBiB. 

AiiiSHA  Plantaoo,  Linn.  Sp.  Flant.  i.  p.  842. 

Guaso  Nairotia,  6720  ft,,  Laikipia  plateau :  J.  W.  Gregory, 
June  15, 1898. 

Distrih.  Arctic,  North  temperate  regions,  and  mountains 
of  Tropics  (Himalaya) ;  Australia. 

Naiadaoks. 

ApoKoaETON  ABYBSonoTTM,  Hochsf.  OX  A.Bich.Tent.Fl.  Abyss. 
ii.  p.  851. 

Second  Swamp,  Kikuyu,  6780  ft. :  J.  "W.  Gregory,  April  28, 
1898. 
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Diitrih.  Probably  generally  distributed  in  Tropical  Africa,  aa 
besides  the  original  Abyssinian  specimen  we  have  specimens 
from  Eitui  in  TJkamba  {Hildehrandt)  and  from  West  Africa 
from  Pungo  Andongo  (Welmfich). 

Naiaa  obamhtea,  Del.  Fl,  Egypt,  p.  282. 
Sanani,  East    Ongalea    Mts.,   2200  feet :   J.  W.   Gbegory, 
April  6, 1898. 
DUtrib.  Tropical  Asia  to  Egypt. 

CONITEBuB. 

FoDOOABPTTS  aff.  MiiTKn,  ttook.  /•  in  Jowm.  Linn.  8oe,  yiL 
p.  218. 

Middle  of  Bamboo  zone,  Mt.  Kenya,  8000-9000  feet.  Dense 
forest,  trees  80-100  ft.  high:  J.  W.  Gregory,  June  25, 1893. 

The  leaves  reach  half  a  foot  in  length  and  ^  an  inch  in  breadth 
and  are  therefore  larger  than  in  P.  Mannii.  The  plant  closely 
resembles  a  specimen  in  the  British  Museum  from  the  Cape 
collected  by  Capt.  Waldegrave  and  named  Taxu9  faleata,  Thunb. 
There  is,  however,  considerable  confusion  as  to  what  is  Fodo' 
carpus  faleata,  and  until  this  is  cleared  up  it  is  inadvisable  to 
describe  a  new  species  from  a  doubtful  specimen.  P.  Mannii 
was  collected  by  Gustav  Mann  on  the  island  of  St.  Thomd  at  a 
height  of  7500  ft. 

EXPLANATION  OF  THE  PLATEa 

Platb  XXXI. 
Lagarosiphon  tenuis,  sp.  dot. 
Fig.    1.  Shoot,  nat  nxe. 

2.  Leaf  of  same»  xlQi 

3.  Leaf-teeth  of  same,  highly  magnified. 

4.  Leaf-tooth  of  L,  nt/assa,  Bidley,  highly  magnified. 

5.  Upper  part  of  $  flower  of  L.  tenuis,  X  10. 

6.  Petal  of  same,  X  16. 

7.  $  spathe  enoloeing  hase  of  flower. 

Lagarosiphon  crispus,  sp.  noy. 
Fig.  8.  Shoot^  nat.  8iie. 
9.  Leaf,  X  8. 

10.  Leaf-teeth,  highly  magnified. 

11.  ($  spathe  enclosing  unopened  flowers,  X  10. 

12.  Stamen,  much  enlarged. 

13.  $  spathe  enolosing  haee  of  flower,  x  17. 
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Fig.  14.  The  same,  more  adnmoed,  X  17. 

15.  Fruit,  X  6. 

16.  Do.  ID  longit.  sect. 

17.  Orule,  much  enlarged. 

PLinXXXn. 
Lagwotiphon  ^driUoides,  ip.  noT. 
Fig.    1.  Shoots  nat  aise. 

2.  Leaf,  X  i. 

3.  Leaf-teeth,  strongly  magnified. 

4.  Stipule,  X  25. 

5.  Upper  part  of  $  flower,  enlarged. 

6.  2  spf^the  enclosing  hase  of  flower,  X  5. 

7.  Orule,  much  enlarged. 

Ditperia  kiUmanjarioa,  sp.  noT. 
Fig.   8.  Plant,  nat.  size. 

9.  Anterior  sepal,  X  3* 
10.  End  of  labellum,  X  5. 

Anffracumfimbriaimn,  sp.  noT. 
lig.  11.  Flower,  x  2. 

12.  Column  and  anther,  X  6. 

13.  FoUinia,  X  6. 

Flats  XXXHI. 

Anthericum  tepedowMf  sp.  noT.    Plant,  half  nat  site. 
Fig.  1.  Portion  of  leaf  to  show  yeining,  nat.  size. 

2.  Flower,  nat.  size. 

3.  Stamen,  X  2. 

4.  Oyary,  x  2. 

Platm  XXXIV. 
Pandanu8  rabaienns,  sp.  noT. 
Fig.  1.  Margin  and  apex  of  leaf,  nat.  size. 

2.  Small  portion  of  (^  inflorescence,  X  2. 

3.  Stamen,  x  6. 

4.  Fruit,  nat  size. 

5.  Do.  in  longit  sect. 

6.  Do.  in  transT.  sect,  from  two  specimens,  showing  trilocular  and  quadri- 

locular  arrangement. 

Jneilema  Clarkei,  sp.  noT. 
Fig.  7.  Upper  part  of  staminode,  magnifled. 

8.  Orary  after  fertilization,  magnified. 

9.  TransT.  sect  of  do. 

10.  Hair  fW>m  orary-wall,  magnified. 

11.  Oapsule  before  dehiscence,  x  3. 

12.  Seed  viewed  from  before  and  behind,  x  7. 


LDW.  JOTJBN. — BOTANT,  VOL.  XXX.  2  T 


Digitized  by 


Google 


486  MB.  6.  BBBBinEB  OIT  THB  OBIOIF  OF  THS 

On  the  Origin  of  the  Filamentous  ThaLlus  of  DumontiafiliformtM. 
By  Oeobge  Bbebneb,  late  Marshall  Scholar  in  Biological 
Besearch,  Boy  al  College  of  Science,  London.  (Communicated 
by  GiOBGB  M.  MvBBAT,  F.L.S.) 

[Bead  let  March,  1894.] 
(Platm  XXXV.  &  XXXVL) 

A  GoYEBiTMBHT  Grant  was  sanctioned  by  the  Boyal  Society  to 
•enable  the  writer  of  the  present  paper  to  study  the  life-history 
of  certain  genera  of  marine  algae.  While  these  investigations 
were  being  pursued  in  the  Clyde  sea-area,  an  algal  incrustation 
was  noticed  growing  on  JBkicus  serratus  gathered  at  the  Little 
-Cumbrae,  on  the  80th  November,  1892.  Its  colour  was  a  very 
dark  ruddy  brown,  almost  like  that  of  Fetroeelis  eruenta.  This 
incrustation  was  very  variable  in  size  and  shape,  attaining  a 
diameter  of  1*5  cm.  to  2*5  cm.,  and  was  frequently  found 
•extending  round  from  one  surface  of  the  host  to  the  other 
without  interruption.  The  first  sections  made  showed  the 
appearances  presented  in  fig.  1 ;  and  the  peculiar  conceptacle- 
like  conformation  at  a  was  specially  noticed.  The  supposed 
<)onceptacle  did  not  agree  with  any  of  those  which  are  well  known, 
and  the  incrustation  was  taken  to  be  the  imperfectly  known 
Hamatoeelisjftsgurata,  Crouan.  Lideed  it  is  somewhat  difficult 
to  believe  the  two  things  distinct  after  careful  comparison 
of  suitable  preparations  with  the  figure  in  the  'Florule  du 
Finist^re'*. 

A  considerable  number  of  sections  were  made  from  the  fresh 
material,  mounted  in  Dean's  medium,  and  laid  aside  pending 
further  observations.  It  was  not  till  March  1893  that  the  matter 
was  cleared  up,  when  this  structure  was  found  to  be  the  attaching 
-disk  ofDumoniiafiliformis,  The  &ct  that  this  alga  grows  from  a 
perennial  "  basal  disc  "  was  published  by  J.  Beinke  in  1889 1. 
He  says : — '^  The  upright  fruiting  thallus  arises  from  a  basal  disc 
which  rests  on  the  substratum.  This  disc  is  composed  of  closely 
packed  vertical  rows  of  cells,  and  resembles  a  HildenhrandHa. 
Whereas  the  upright  thallus  dies  down  after  the  spores  are  shed, 
the  basal  disc  is  perennial  and  can  put  forth  new  thalli."  As 
far  as  could  be  ascertained,  these  are  the  only  published  obsei^ 

*  Ibid.  pL  xix.  fig.  127. 

t  J.  Beinke, '  Algenflora  der  westlibhen  Ostaee,'  Kiel,  1889. 
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yations  on  the  relation  of  the  ordinary  thaUus  of  I>.fil\fi>rmis 
to  its  <<  basal  disc." 

The  mode  of  origin  of  the  upright  thaUus  from  the  creeping 
one  seems  of  sufficient  interest  to  warrant  a  somewhat  detailed 
description.  The  creeping  thallus  is  composed  of  more  or  lees 
TerticfJ  closelj-set  rows  of  cells  bound  together  by  the  cohesion 
of  their  gelatinous  walls  (cf.  figs.  1  &  2,  PL  XXXY. ;  figs.  5  &  7, 
PLXXXYI.)*  The  individual  articulations*  or  cells  are  connected 
•end-to-end  by  the  characteristic  Eloridean  pits.  When  branch- 
ing takes  place,  it  does  so  by  means  of  the  formation  of  two 
successive  oblique  divisions  at  the  tip  of  the  terminal  cell  of 
the  row.  An  illustration  of  this  is  given  in  fig.  3,  A,  t.J. ; 
and  when  the  process  is  complete,  the  branches  are  found  to  be 
connected  by  the  characteristic  pits  to  the  parent  cell,  having  the 
arrangement  shown  in  figs.  3  A  and  4  B,  hr.  The  branches  are 
very  nearly,  sometimes  quite,  equal,  and  the  septation  which  gives 
xise  to  them  must  follow  in  very  quick  succession,  and  might  even 
be  simultaneous.  The  term  tvbdiehotomous  might  very  well  be 
adopted  for  this  kind  of  branching.  It  is  not  a  true  dichotomy 
of  the  terminal  cell,  for  only  portions  of  it  are  cut  ofi*  at  the  tip 
by  oblique  septa  instead  of  the  branches  being  formed  by  a 
median  longitudinal  wall. 

The  filaments  of  the  creeping  thallus  increase  in  length  by  the 
transverse  division  of  their  terminal  cell ;  and  there  is  no  sign 
of  subsequent  intercalary  division  of  the  cells  except  in  certain 
special  cases  which  will  be  subsequently  described.  As  the  arti- 
culations are  connected  with  each  other  by  pits  in  the  longitudinal 
direction  only,  it  is  evident  that  the  ultimate  ramifications  can 
be  but  very  remotely  connected  one  with  another.  Only  one  or 
two  cases  could  be  found  in  which  an  atrticulation  had  divided 
parallel  to  the  long  axis  in  order  to  give  rise  to  a  branch ;  but 
oven  then  it  was  not  divided  by  an  organically  median  longi- 
tudinal wall.  This  is  of  importance  in  relation  to  Er.  Schmitz's 
views  on  the  structure  of  the  Floridean  thallus.  They  were  ex- 
plained in  his '  TJntersuchungen  ueber  die  Befruchting  der  Flo- 
rideen't,  and  subsequently  upheld  with  but  slight  modification 
in  his  '*  Eleinere  Beitrage  zur  Kenntniss  der  Horideen  "]:.    The 

*  This  term,  though  not  a  happy  one,  will  frequently  be  used  in  this  paper  at 
the  eqaivalent  of  cell,  since  it  is  generally  employed  in  that  sense  by  algologists. 
t  Berlin,  1898,  p.  4  «^  mj^. 
\  'La NnoraNotarisia,* series,  1802,  p.  Ill  €^ leg. 
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following  is  Fp.  Schmitz's  summary  of  his  results : — "  The  thallus 
of  the  Florideie,  in  general,  is  built  up  of  a  branched  system 
of  articulated  filaments  {Zellfdden).  These  filaments  grow  in 
length  by  the  progressiTe  acropetal  diyision  of  the  terminal  cell, 
but  transverse  diyisions  do  not  occur  in  the  articulations  (  Glieder- 
9ellen\  nor  longitudinal  ones  which  are  axially  median."  The 
structure  of  the  creeping  thallus  of  D.filiformU^  as  described 
aboTO,  agrees  very  well  with  these  views. 

Passing  on  to  the  consideration  of  the  mode  of  origin  of  the 
ordinary  Dumantia  thallus,  fig.  1  represents  at  a  an  early  stage 
in  the  formation  of  the  upright  thallus.  This  more  or  less  conical 
mass  of  filaments  differs  considerably  in  appearance  from  the 
surrounding  tissue,  chiefly  owing  to  the  individual  members 
having  a  far  greater  number  of  transverse  divisions  than  are 
found  in  the  ordinary  filaments  of  the  creeping  thallus.  The 
appearances  represented  in  this  figure  show  the  commoner  mode 
of  origin,  which  will  be  termed  endogenous  on  account  of  the  deep- 
seated  position  of  the  active  filaments. 

In  other  cases  the  aggregations  of  very  short-celled  filaments 
are  not  infrequeutly  found  with  their  ends  at  the  free  surface : 
hence  this  may  appropriately  be  termed  the  exogenous  mode  of 
origin  (fig.  2,  a).  It  is  obvious  that  these  specialized  groups  of 
filaments  have  arisen  by  the  local  transverse  septation  of  the 
articulations.  A  careful  study  of  the  various  stages  shows  that 
generally  a  few  of  the  cells  of  a  filament  become  transversely 
divided  into  two  some  distance  from  the  upper  end  (fig.  4  A,  a  ), 
or  just  at  the  top  (fig.  2,  s,  and  fig.  3  B),  the  terminal  cell 
in  the  latter  case  likewise  dividing.  As  a  result,  a  more  or  less 
moniliform  row  is  formed,  which  is  seen  fairly  well  in  the  filament  x 
of  fig.  2.  Each  of  the  short  cells  of  the  moniliform  portion 
of  the  filament  divides  again  (fig.  3  C,  a').  Other  divisions 
quickly  follow  until  a  part  of  the  filament  becomes  converted 
into  a  considerable  number,  frequently  twenty-four,  of  thin  discoid 
cells  (fig.  4B,  a').  Comparison  of  a  large  number  of  groups  in 
various  stages  of  development  leave  but  little  doubt  that  these 
thin  cells  increase  in  number  by  the  division  of  what  may  be 
called  the  apical  cell  of  the  specialized  row. 

In  the  case  of  endogenous  origin,  which  is  most  frequent,  the 
filaments  obviously  must  divide  in  an  intercalary  manner  (>.  e,  so 
that  several  articulations  at  the  distal  end  take  no  part  in  the 
new  formation),  the  outermost  cell  of  those  which  do  thus  divide 
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becomes  pointed  and  converted  into  an  apical  cell  (fig.  4,  apx'). 
The  distal  non-active  part  of  the  row  loses  connexion  with  the 
parent  filament  after  the  differentiation  of  the  discoid  cells  in 
the  latter  (fig.  1,  V).  Wliat  exactly  happens  to  these  dissociated 
portions  of  filaments  was  not  made  clear  by  the  preparations. 
The  growing  endogenous  group  of  filaments  certainly  makes  its 
way  to  the  surfisuje ;  but  whether  this  is  simply  due  to  a  mecha- 
nical forcing,  or  is  effected  by  the  aid  of  a  digestive  process, 
analogous  to  that  by  means  of  which  lateral  roots  in  higher  plants 
penetrate  the  cortex,  will  have  to  be  left  for  further  investigations 
to  decide.  These  fragments  probably  disappear,  and  are  not 
simply  displaced,  as  at  a  later  stage  the  protruding  group  is  seen 
to  be  cleanly  and  sharply  marked  off  from  the  adjacent  somewhat 
compressed  filaments  of  the  creeping  thallus.  The  walls  of  these 
fragments  evidently  become  very  mucilaginous.  This  might  very 
well  be  due  to  a  enzyme  secreted  by  the  specialized  filaments. 
That  enzymes,  under  certain  conditions,  play  a  very  important 
part  in  the  solution  of  cell-walls  has  been  demonstrated  by  Prof. 
Marshall  Ward*  in  the  case  of  fungal  hyphs.  Prof.  Seynolds 
Oreen  also  has  added  considerably  to  our  knowledge  of  the 
solvent  action  of  enzymes  in  his  work  on  the  germination  of  tEe 
pollen-grain  t. 

The  central  filaments  of  the  group,  whether  immersed  or 
superficial,  first  begin  to  elongate.  Indeed  the  development  of 
the  whole  group,  be  it  endogenous  or  exogenous,  is  centrifugal. 
This  can  be  realized  to  a  certain  extent  by  inspection  of  fig.  2, 
where  the  peripheral  filaments  are  seen  to  be  in  a  less  advanced 
stage  of  septation  than  the  more  central  ones.  The  elongation 
of  the  specialized  filaments  is  due  to  the  growth  in  length  of  the 
discoid  cells,  which  at  the  same  time  increase  very  much  in 
diameter.  The  conical  appearance  seen  in  fig.  1  a  may  become, 
in  consequence  of  this,  very  much  accentuated.  A  section 
showing  the  earliest  stage  of  protrusion  has  not  been  figured, 
'  but  the  appearance  of  the  annual  thallus,  in  surface-view,  soon 
after  it  has  made  its  way  out,  is  shown  at  a  in  fig.  5.  Sections, 
optical  or  other,  of  this  club-shaped  mass  show  that  the  articula- 
tions of  the  central  filaments  have  become  very  long,  and  thus 

♦  MawhallWard.^ALayDiwiM.''    Ann.  Bot  1888,  p.  337  <rf  m^. 
t  Be7noldfi<}i^n,**Be0earoheB  on  the  Germination  of  the  Pollen-grain  and 
the  Nutrition  of  the  Pollen-tube.*    Phil.  Trans.  toL  185  B,  1894« 
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gire  rise  to  the  loose  internal  tissue  of  the  filiform  thallus.  The 
peripheral  rows  of  discoid  cells,  and  such  portions  of  the  more 
central  ones  as  reach  tbe  surface,  divide  up,  in  the  first  instance 
as  seen  in  fig.  4  C,  and  by  subsequent  repeated  (sub-dichotomousP) 
branching  give  rise  to  tbe  well-known  candelabra  (Amdeuchter} 
arrangement  of  the  periphery  of  the  mature  filiform  thallus,  as 
seen  in  transrerse  or  longitudinal  section.  There  is  some  reason 
for  belieTiag,  from  certain  appearances  in  the  growth  of  fig.  5,  that 
the  apical  cells  which  carry  on  the  growth  of  the  annual  thallua 
and  its  branches  are  simply  developed  from  specially  favoured 
apical  cells  of  the  specialized  filaments.  This  club-shaped  struc- 
ture acquires  additional  interest  from  v.  Zeller's  remarks  on  the 
exotic  DumotUiafattigiata  *.  This  alga  it  seems  is  found  in  three 
dififerent  forms  which  are  so  distinct  that,  if  their  specific  identity 
had  not  been  proved,  they  would  not  be  recognizable  as  the  same 
plant.  At  the  meeting  reported,  v.  Zeller  exhibited  three  speci-^ 
mens :  the  Ist  was  a  simple  club-shaped  utricle,  indented  at  the 
top;  the  2nd  was  a  dichotomously-branched,  hollow,  slippery, 
friable  mass,  adhering  firmly  to  paper  on  drying;  the  3rd  was 
firm,  cylindrical,  and  copiously  branched.  It  is  the  first  of  these 
which  is  the  most  interesting  from  the  point  of  view  of  the 
present  investigation,  and  is  probably  comparable  to  the  club- 
shaped  mass  of  fig.  5,  only  much  longer  persistent. 

That  the  stages  described  above  are  truly  young  conditions  of 
the  D.JUifortnis  of  algologists  is  shown  by  the  low-power  fig,  & 
and  by  fig.  7.  The  former  shows  an  easily  recognizable  Dumontia 
annual  thallus,  a,  growing  from  the  perennial  creeping  thallus, 
er.tk.  The  latter  illustrates  a  more  highly  magnified  base  of  a 
still  older  filiform  thallus  showing  the  relation  to  the  attaching 
*'  disc.*'  The  medullary  portion  of  tbe  former  is  seen  to  be 
composed  of  greatly  elongated  articulations  which  have  arisen 
from  tbe  more  central  filaments  of  the  original  group.  Likewise, 
as  far  as  the  magnification  would  allow,  the  branching  of  the 
peripheral  filaments  is  shown,  as  also  of  more  internal  ones  which, 
by  their  more  rapid  growth,  have  become  superficial  during  part 
of  their  course. 

It  may  be  worth  while  to  note  here  that  the  origin  of  the 
upright  thallus  from  its  attaching  base  is  totally  at  variance  with 

»  «  Ueber  vielgestaltige  Algen."  Wiirttomb.  naturwissen.  Jahr  esberiohte, 
1876.  p.  90.  . 
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Tt.  Scbmitz's  views  on  the  structure  and  development  of  the 
Floridean  thaLlus,  as  quoted  above,  for  it  has  arisen  entireJf 
(taking  the  typical  endogenous  mode  of  origin)  hj  intercalary 
division  of  the  articulations  ("  Quertheilungen  der  einselnen  G-lie* 
derzellen  '*)  of  the  filaments.  It  is  somewhat  doubtful  whether 
his  generalization  could  legitimately  be  expected  to  include  such 
an  exceptional  case,  the  first  of  its  kind  published,  so  far  as 
coxdd  be  ascertained.  On  the  other  hand,  the  subsequent  deve- 
lopment of  the  filiform  tballus  agrees  in  essential  points,  so  fiur 
as  was  observed,  with  bis  generalization :  that  is,  this  thallus  and 
its  branches  grow  in  length  by  the  transverse  acropetal  division 
of  an  apical  cell,  and  the  segments  cut  off  from  the  same  do  not 
divide  by  an  axially  median  longtuidinal  wall,  nor  in  an  intercalary 
manner. 

The  creeping  thallus,  when  found  growing  on  other  alge, 
instead  of  the  more  usual  rocky  substratum,  is  attached  to  its  host 
by  more  or  less  conical  plugs  of  tissue,  which  penetrate  the  latter 
and  destroy  its  cells,  as  they  work  their  way  in.  Nothing  in  the 
shape  of  haustoria  could  be  observed,  but  the  appearances  are 
distinctly  suggestive  of  parasitism,  if  serious  local  damage  to  the 
host  is  any  indication.  The  outermost  small-celled  layer  haa 
frequently  disappeared,  and  the  young  plug,  or  branch  from  an 
older  one,  is  clearly  seen  penetratiog  between  the  individual  cells 
of  the  host,  the  contents  of  which  show  large  morbid  granules^ 
or  oily-looking  drops,  accompanied  by  general  xUsorganization, 
whilst  walls  in  all  stages  of  breaking  down  (absorption  ?)  are 
frequent.  Here  again  the  question  of  the  modus  operandi  has  to 
be  considered.  In  this  case  there  is  a  much  stronger  suggestion  of 
enzymic  action  than  iu  the  outward  passage  of  the  endogenously 
developed  filiform  tballus.  All  the  appearances  in  the  neighbour- 
hood of  these  organs  of  attachment  are  suggestive  of  the  secretion 
of  some  solvent  medium  by  the  cells  of  the  penetrating  branches. 
Moreover,  it  is  more  probable  that  in  this  case  there  is  a 
nutritive  digestion,  as  the  innermost  articulations  of  the  creeping 
thallus  lose  their  pigment  as  the  thallus  increases  in  thicknesa 
and  thus  cease  t  j  be  self-sustaining,  so  to  speak,  and  become 
either  entirely  dependent  on  the  more  superficial  assimilating 
articulations,  or  partially  on  these  and  partially  on  the  host* 
It  is  quite  possible,  however,  that  these  plugs  serve  simply  aa 
hold-fasts,  and  that  their  disintegrating  power  is  correlated  to- 
that  function  only.    The  above  observations  suggest  a  profitable 
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field  of  inyestigationy  yis.  the  secretion  of  enzjrmes  by  marine 
plants. 

It  is  also  interesting  to  note  how  the  basal  thallus  by  localized 
vigorous  growth  creeps  over  itself  as  it  were,  and  becomes 
several  layers  thick  (fig.  1,  er.ih.).  When  the  annual  thallus 
dies  dowD,  its  base,  which  is  immersed  in  the  perennial  part, 
persists  and  is  subsequently  imbedded  by  the  overlapping  of  the 
latter  (fig.  1,  e).  The  immersed  portion  is  firequently  not  developed 
peripherally  in  the  candelabra-like  nuuiner  of  the  free  part,  but 
in  one  or  two  cases  sections  show  the  former  having  precisely  the 
same  structure  as  the  latter. 

M.  Mobius  has  figured  the  relation  of  the  exotic  little  Am* 
phiroa  (hrasiUana  P)  to  its  attaching  disc  *,  but  as  the  upright 
thallus  is  evidently  not  developed  in  any  way  analogous  to  the 
case  just  considered,  it  does  not  require  more  than  passing 
mention  here. 

In  September  1893  the  writer  learnt  from  Prof.  Harvey  Gibson, 
of  Liverpool,  that  he  had  found  the  **  basal  discs  "  of  DumonHafili- 
formU  growing  on  Laminaria  hyperhorea^  and  that  he  had  traced 
the  most  important  points  in  the  origin  of  the  ordinary  thallus  from 
the  '^  basal  disc  "  as  early  as  1889.  As  Prof.  Gibson  had  not  yet 
published  his  observations,  although  intending  to  do  so  sooner  or 
later,  he  courteously  waived  his  claim  to  priority  on  learning  that 
the  present  paper,  based  on  entirely  independent  observations, 
was  in  progress. 

Summctry. 

(1)  B.  JUiformU  has  a  creeping  basal  thallus  by  which  it 
adheres  to  the  substratum. 

(2)  The  creeping  thallus  is  perennial  and,  when  epiphytic 
(parasitic  P),  is  attached  to  its  host  by  plugs  of  tissue  which  cause 
marked  disintegration  of  the  cells  of  the  host. 

(8)  The  ordinary  filiform  thallus  owes  its  origin  to  the  inter- 
calary transverse  septation  of  the  articulations  of  certain  branches 
of  the  creeping  thallus.  The  group  of  active  filaments  may  be 
endogenous  or  exogenous,  and  the  order  in  which  the  rows  of 
cells  become  specialized  is  generally  centrifugal,  ».  e,  certain  fila- 
ments begin  to  divide  in  an  intercalary  manner  and  the  adjoining 
filaments  follow  suit,  the  most  recently  divided  being  most 
peripheraL 

*  *Hedwigia,'  1889,  Taf.  zl  figs.  15  and  16. 
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(4)  These  specialized  outgrowths  emerge  from  the  creeping 
ihallus — remaining  attached  to  it  by  their  basal  portion — ^and  by 
the  subsequent  growth  and  division  of  the  constituent  filaments 
give  rise  to  the  annual,  well-known  DwnontiafiUformii  thallus. 

EXPLANATION  OF  THE  PLATEa 

Platb  XXXV. 

DumontiaJUiformis, 

Fig.  1.  Creeping  thallus,  cr.th,,  in  yertical  sect.  An  early  stage  in  the  dere- 
lopment  of  the  annoal  thallus  is  shown  at  a.  The  detached  and 
disorganising  articulations  of  the  parent  filaments  are  seen  at  b,  e, 
persistent  base  of  annual  thallus ;  d,  attaching  plug  of  tissue ;  F^» 
Fiicus  serratui,  trans,  sect.     X  100. 

2.  Portion  of  creeping  thallus  illustrating  exogenous  mode  of  origin  of  the 

annual  thallus.  a,  specialized  rows  of  cells ;  x,  a  filament  in  lerj 
early  stage  of  septation.     X  300. 

3.  A.  Ordinary  filaments  of  creeping  thaUns;  sxl^  commencement  of 

branching.  B.  A  filament  from  an  exogenous  group  showing  early 
stage  of  septation.  0.  Another  filament  showing  the  next  stage  of 
septation  to  the  preceding. 

Plati  XXXYI. 

PSg.  4.  A.  Two  filaments  diyiding  in  an  intercalary  manner  at  a'  with  secondary 
apical  cells  ttp.e^,;  ap,c.f  terminal,  or  apical,  cell  of  the  ordinary 
creeping  thaUus  filament ;  protoplasts  only  figured.  B.  Two 
specialized  filaments  Arom  endogenous  group  a  of  fig.  1 ;  therefore 
their  apical  cells,  ap.<r'.,  are  secondary ;  br.,  point  where  the  specialised 
filaments  branched  from  an  older  one.  0.  Upper  portion  of  two 
specialised  filaments  that  have  begun  to  elongate  and  of  which  the 
discoid  cells  have  just  begun  to  divide.     X  450. 

5.  Protruding  group  of  specialized  filaments,  a.    pJ,,  layer  of  a  parasite 

between  the  basal  disc,  cr.tk.,  and  the  host,  F.$,     X  100. 

6.  Toung  annual  thallus,  a,  showing  relation  to  disc,  cr.th.,  and  host,  F^ 

xa 

7.  Lower  portion  of  an  annual  thallus,  a,  in  long,  sect,  showing  details  of 

relation  to  the  perennial  creeping  thallus,  cr,ih, ;  c,  medullary  fila- 
ments.    X  100. 
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On  tbe  Mucilage-Canalfl  of  the  Mdrattiaeea.  By  G-eobgb 
Bbebkeb,  late  Marshall  Scholar  in  Biological  Beaearch, 
Bojal  College  of  Science,  LondoD.  (Communicated  bj 
D.  H.  Scott,  M.A.,  Ph.D.,  F.L.S.) 

[Bead  15th  March,  1894.] 
(Plati  XXXVIL) 

DirBiN&  the  course  of  an  investigation  of  tbe  comparatire  anatomy 
of  the  frond  in  the  Maraitiacem — ^the  results  of  which  are  yet  to 
be  published — the  mucilage-canals  were  seen  to  be  well  deyelopei 
and,  from  their  prominence  in  all  the  species  examined,  attracted 
special  attention.  Consultation  of  the  literature  revealed  that, 
according  to  the  most  recently  published  work  on  the  subject, 
these  canals  were  considered  to  be  lytigcnous  in  origin — ^that  is  to 
say,  the  secretion  was  believed  to  be  produced  at  the  expense  of 
the  original  protoplasmic  body  of  certain  early  specialized  cells, 
the  cavity  arising  by  the  subsequent  solution  of  their  walls.  B. 
Kiihn,  in  his  valuable  contribution  to  tbe  anatomy  of  the  MaraU 
tiaeecB  etc.*,  came  to  that  conclusion  f)  ftnd  his  results  appei^  to 
have  been  generally  accepted,  as  they  seemed  to  be  conclusive 
for  the  cases  examined  by  him.  They  were  obtained  from  an 
examination  of  the  roots  of  Kaulfuuna^  AngiopterU^  and  Ma^ 
rattia,  FroTious  observers  t  had  given  varying  accounts  of  the 
development,  some  considering  the  canals  to  be  schizogenatu — 
».  e,  resulting  from  the  separation  of  the  walls  of  special  meri- 
stematic  groups  of  cells  at  or  near  the  centre  of  the  group ;  tbe 
meristematic  cells  themselves  being  differentiated  as  a  secretory 
epithelium — others  holding  them  to  be  lyngetums  in  origin ;  but 
no  very  thorough  examination  seems  to  have  been  made  in  this 
group  of  plants  previous  to  Kiihn's  work. 

The  adult  condition  of  the  canals  in  the  frond  of  all  the  species 

*  "  Untenuchungen  iiber  die  Anatomie  der  Karattiaoeeu  and  anderer 
G^faBskryptogamen,'*  flora,  1889. 

t  Loc.  cit.  p.  481. 

I  H.  Kanten,  *'  Die  Yegetationsorgane  der  Palmen/'  Sohriften  der  konig- 
lichen  Akademie  der  WiBsenschaften,  1847,  p.  132.  Yrieee  et  Hardng, '  Mono- 
graphie  dee  Marattiac^es,'  1853,  p.  52.  Wigand,  "  Ueber  die  Deeorgamsation 
der  Fflanzenzelle  etc.,**  Jahrb.  fur  wissensob.  Bot,  Bd.  iii.  1863,  p.  150.  Frank, 
"Ueber  die  anatomische  Bedeutung  der  Entstehung  der  vegetabiliiohen 
Sohleime,''  Jahrb.  fur  wissensch.  Bot.,  Bd.  t.  1866-1867,  p.  183.  Buseow, 
« Vergleichende  Unterauchungen,'  1872,  p.  lOQ  et  seq,  De  Bary,  *  ComparatiTe 
Anatomy  of  the  Fhanerogami  and  Ferns,'  EngL  Ed.,  1884,  p.  204. 
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of  the  four  genera  which  were  examined  was  so  suggestiye  of 
their  being  schizogenous  intercellular  spaces  with  a  secretorj 
epithelium,  that  a  re-investigation  was  deemed  advisable.  The 
material  available  was  an  entire  young  plant  of  Angiopterit 
evecta  (var.  hypoleuea  ?)  besides  large  aerial  and  other  roots  of 
the  type  form,  roots  of  A.  evecta  var.  pruinosa,  roots  of  Marattia 
attenuata^  a  young  pinnule  of  M.  cicutafoliay  and  an  entire  young 
frond  of  M,  alata.  All  but  the  last-named — which  was  kindly 
supplied  by  Prof.  F.  W.  Oliver — were  from  the  Boyal  Q-ardens, 
Kew. 

The  mode  of  origin  of  the  mucilage-canals  was  found  to  be 
typically  schizogenous  except  in  the  case  of  the  roots  of  A.  evecta 
var.  pruinosa,  which  presented  such  peculiar  features  as  to 
require  special  consideration  after  the  more  common  mode  of 
development  has  been  dealt  with. 

The  most  successful  preparations  of  very  early  stages  were 
obtained  from  the  petiole  of  a  very  young  frond  of  A,  evecta. 
This  frond  was  about  4  mm.  in  diameter  at  the  base  and  2  mm. 
in  the  region  from  which  figures  1  to  6  inclusive  were  obtained. 
The  vascular  bundles  were  already  well  differentiated  as  distinct 
groups,  and  in  the  larger  ones  the  walls  of  the  protoxylem 
elements  were  already  thickened,  but  that  was  all.  In  these 
sections  certain  cells  of  the  ground-parenchyma  are  seen  to  have 
become  meristematic,  giving  rise  to  little  specialized  groups  of 
cells  (PL  XXXVn.  figs.  1,  2,  3  a).  The  constituent  members 
of  each  group  are  smaller  than  the  surrounding  cells  of  the 
ground-tissue,  the  difference  becoming  more  marked  as  the 
respective  elements  approach  their  adult  condition.  The  four 
specialized  cells  in  fig.  1  a,  representing  a  very  early  stage  of 
development,  are  not  so  markedly  smaller  than  the  surround- 
ing cells,  firstly  because  the  ground  parenchyma  is  still  very 
young,  and  secondly  because  the  cells  of  the  meristematic  group 
divide  again  without  subsequently  increasing  much  in  size.  In 
Anyiopterie  the  meristematic  group  is  composed  of  from  four 
to  ten  or  more  elements ;  this  is  due  to  the  fact  that  what  may 
be  called  the  canal  initials  are  not  constantly  formed  by  the 
meristematic  division  of  one  cell  only.  In  these,  moreover,  the 
divisions  are  by  no  means  always  radial  to  the  centre  of  the 
future  canal,  and  it  is  owing  to  that  fact  that  the  mature  epithe- 
lium is  not  infrequently  locally  more  than  one  cell  thick.  The 
canal  initials  are  readily  recognized  at  a  very  early  period  in 
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their  development^  owing  to  their  abundant  granular  protoplasm 
with  the  nuclei  near  the  common  point  of  contact  of  the  ceUa ; 
ef.  figs.  1,  2,  8,  at  a.  After  the  appearance  of  the  schizogenous 
space  their  relatively  small  size  would  be  alone  sufficient  to 
distinguish  them,  but  they  are  still  characterized  by  the  abundance 
of  their  protoplasm  and  relatively  large  and  conspicuous  nuclei, 
although  the  latter  no  longer  occupy  the  eccentric  position  of 
the  earlier  stages.  Figs.  4,  5,  and  6  show  early  stages  in  the 
development  of  the  split,  which  takes  place  at  or  near  the  centre 
of  the  group.  It  is  quite  likely  that  in  fig.  4  the  split  took 
place  at  the  point  of  contact  of  four  cells  (».  e,  as  seen  in  trans- 
verse section),  and  that  subsequently  radial  divisions  took  place 
in  the  young  epithelium.  It  is  not  at  all  uncommon,  where  the 
original  meristematic  group  was  composed  of  a  large  number  of 
cells,  to  find  two  spaces  separated  by  one  or  more  of  the  cells 
{^%.  6,  hrx?) .  As  the  schizogenous  space  widens,  the  surrounding 
cells  continue  to  divide  by  walls  radial  to  the  centre  of  the 
canal,  and  thus  constitute  a  continuous  small-celled  epithelium. 
Divisions  in  the  epithelial  cells  other  than  radial  seem  to  be  very 
exceptional  except  when  the  canal  is  still  quite  young. 

Fig.  7  shows  a  fairly  advanced  young  canal  from  a  leaflet  of 
Marattia  cicutafolia^  which  is  interesting  as  illustrating  a  later 
stage  of  such  a  condition  as  seen  in  fig.  6.  This  is  not  a  double 
canal,  as  sections  both  above  and  below  the  level  of  the  section 
figured  showed  a  single  cavity.  In  the  present  case  two  cells  in 
the  same  straight  line  have  been  drawn  out  through  the  increase 
in  the  size  of  the  cavity.  Owing  to  the  shrinkage  of  the  proto- 
plasm, the  walls  of  these  cells  were  very  clearly  visible.  Such 
cells  which  locally  extend  across  the  cavity  of  a  youog  canal  may 
be  called  hridge-celU  (br.c,  figs.  6  and  7).  As  the  cavity  increases 
still  further  in  size  the  bridge-cells,  when  present,  get  torn  away 
from  their  attachment  where  it  is  weakest  and  project  further  into 
the  cavity  than  their  sister  cells.  In  one  case,  in  a  young  canal  in 
the  root  of  Marattia  attenuata,  a  remarkable  example  of  accommo- 
dation to  tension  was  observed.  The  original  wall  of  a  bridge- 
cell  had  been  ruptured  transversely  to  its  long  axis,  and  within 
this  was  seen  the  much-elongated  protoplast  of  the  bridge-cell, 
of  uniform  thickness  throughout  its  length  and  clothed  with  a 
new  wall.  These  bridge-cells,  which  can  only  exist  as  such  when 
the  canal  is  still  young,  show  no  signs  of  mucilaginous  dege- 
neration, their  walls  and  contents  being  evidently  in  the  living 
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condition,  just  as  are  those  of  the  adjacent  epithelium.  The 
epithelium  itself  is  so  well  marked  and  distinctly  differentiated 
in  the  younger  canals,  that  it  is  quite  out  of  the  question  that 
it  should  be  only  an  apparent  epithelium  resulting  from  the  com- 
pression of  the  surrounding  parenchyma  by  the  mucilage,  as  was 
asserted  to  be  the  case  by  Kiihn  for  the  Marattiace»  generally, 
although  his  observations  were  only  made  on  roots,  and  in  only 
one  species  of  each  of  the  three  genera  which  he  examined. 

Fig.  8  represents  a  mature  canal  in  a  condition  not  infrequently 
found,  eyen  in  old  fronds,  and  it  is  difTicult  indeed  to  reconcile 
the  appearance  of  its  epithelium  with  Eiihn's  statement  just 
referred  to  *.  The  cell  hr,c,'  was  probably  a  bridge-cell  in  the 
young  condition  of  the  canal,  and  the  appearance  at  h  is  probably 
due  to  an  early  tangential  division  in  one  of  the  initial  cells.  It 
is  quite  common  to  find  adult  canals  in  which  it  is  difficult  to  recog- 
nize the  epithelium  at  all,  owing  to  its  being  compressed  by  the 
mucilage  in  the  cavity,  or  perhaps  owing  to  the  epithelial  cells 
being  in  a  state  of  collapse  after  discharge  of  the  mucilage, 
or  secretion  which  ultimately  become  converted  into  mucilage. 
Careful  examination,  however,  reveals  that  the  epithelium  is 
there,  and  it  becomes  at  once  evident  on  treatment  with  iodine, 
as  its  constituent  cells  contain  numerous  small  grains  which  give 
the  starch  reaction.  In  longitudinal  section  the  adult  epithelial 
cells  are  seen  to  be  considerably  longer  than  broad  (three  to  five 
times  in  Jf.  cicutcefolia),  with  an  evident  nucleus  and  finely 
granular  protoplasm.  Their  ends  are  sometimes  square,  some- 
times pointed.  There  is  some  evidence  that  they  occasionally 
break  down,  owing  to  the  pressure  of  the  secretion,  but  such 
appearances  are  rare  and  were  only  observed  in  old  canals. 

In  the  young  developing  canals  of  the  frond  oi  AngiopterU 
evecta,  MaratUa  alata  and  Jf.  cieutafolia^  there  is  little  or  no 
sign  of  mucilage,  for  there  does  not  seem  to  be  anything  more 
highly  refractive  than  the  mounting  medium  in  the  schizogenous 
space,  nor  anything  which  stains  appreciably  with  safranine  or 
hematoxylin ;  whereas  in  the  adult  condition  the  cavity  is  filled 
with  a  substance,  "  mucilage,"  which  stains  strongly  with  these 
reagents.  It  is  possible,  however,  that  a  secretion  might  be 
present  which  is  readily  soluble  in  water,  through  which  all 
the  sections  were  passed  before  examination.  The  mucilage  of  the 
adult  canals,  however,  is  not  at  all  readily  soluble  in  water,  only 
swelling  therein.    The  true  mucilage-canals  found  in  the  root  of 

♦In'Plopa,'1889,p.481. 
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MaratUa  attenuata  show  certain  differences  in  this  respect,  and 
will  bo  dealt  with  separately. 

The  development  of  the  canal,  even  when  pursuing  a  longi- 
tudinal course,  is  not  strictly  acropetal,  as  the  schizogenous 
space  may  vary  irregularly  in  width  at  different  levels  in  the  same 
developing  canal.  In  the  petioles  and  rachides,  especially  of  the 
second  and  third  order,  where  the  canals  pursue  a  pretty  •straight 
course,  they  taper  fairly  uniformly  towards  the  apex  except 
where  disturbed  by  a  lateral  anastomosis.  Further,  the  separate 
canals  are  frequently  at  very  different  stages  of  development  at 
the  same  level.  For  example,  ih  the  case  of  a  very  young  leaflet 
of  MaratHa  eicutiefolia,  in  which  there  were  three  canals  in  the 
parenchyma  of  the  mid-rib,  the  solitary  canal  on  the  upper  side 
of  the  bundles  was  much  wider  than  either  of  the  two  in  the 
parenchyma  on  the  under  side  and  was  longer  in  dying  out. 
Moreover,  a  certain  amount  of  basipetal  development  may  be 
presumed  to  take  place  in  certain  cases,  as  in  the  tertiary 
pulvinus,  or  pulvinoid  thickening  at  the  base  of  a  leaflet,  the 
canals  die  out  in  the  downward  direction,  tapering  towards  their 
proximal  end.  This  would  be  accounted  for  if  the  parenchyma 
of  the  pulvinus  remained  longer  meristematic  than  in  the  rest  of 
the  frond,  of  which  there  is  indeed  some  sign. 

True  mucilage-canals,  although  obviously  present  in  the  stem 
and  fronds  of  Angiopteris  eveeta  (var.  hf/poleuea?),  were  not 
found  in  the  roots,  aerial  or  other,  nor  in  the  aerial  roots  of  the 
type  species.  In  these  there  were  only  elements,  both  isolated  and 
in  rows,  which  gave  the  tannin  reaction  with  iron  (blue),  con- 
firmed by  the  bichromate  of  potassium  test.  Such  of  the  tannin- 
sacs  as  form  longitudinal  rows  frequently  seem  to  have  an 
epithelium,  especially  seen  in  transverse  section.  Study  of 
developmental  stages,  however,  clearly  showed  that  the  appear- 
ance was  simply  due  to  the  pressure  of  the  contents  of  the 
tanniferous  cells  on  the  surrounding  parenchyma ;  but  even  in 
the  adult  condition  this  pseudo-epithelium  is  very  different  in 
appearance  from  that  of  the  true  canals.  The  appearances 
presented  by  these  tannin-sacs  in  their  early  stages  are  exceed- 
ingly like  what  Eiihn  has  described  and  figured  as  illustrating 
the  "lysigenous"  development  of  the  mucilage-canals,  but  they 
are  not  at  all  like  the.  early  stages  in  the  development  of  the  true 
canals  as  described  above. 

In  the  aerial  roots  of  Angiopteris  eveeta^  yar.  pruinosa  and 
Tar.  Teytmaniana^  there  are  mucilage-cavities  which  form  a  well- 
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marked  ring  in  the  cortex.  Here  there  is  no  appearance  of 
an  epithelium  whatever,  and  the  parenchymatous  cells  of  this 
region  secrete  mucilage  into  the  intercellular  spaces,  which 
thereby  become  much  distended,  ultimately  breaking  down  the 
adjacent  cells  and  giving  rise  to  a  great  cavity  filled  with  muci- 
lage. It  is  probable  that  there  is  a  considerable  amount  of 
mucilaginous  degeneration  of  the  cell-walls,  and  it  is  even  quite 
possible  that  the  cavities  are  primarily  due  to  this.  These 
cavities  filled  with  mucilage  would  be  well  described  by  Tschirsch's 
term  "  schizo-lysigenous  "  *.  In  portions  in  which  the  whole  of 
the  zylem  had  already  become  lignified,  these  peculiar  mucilage- 
cavities  seemed  to  be  in  many  stages  of  developmcDt. 

In  the  aerial  roots  of  Marattia  attenuata^  although  the  origin  of 
the  canals  is  obviously  schizogenous,  and  a  well-marked  epithelium 
is  early  distinguishable,  yet  the  initial  meristematic  groups  are  not 
dearly  differentiated  in  the  young  parenchyma.  Moreover,  at  a 
very  early  stage  the  schizogenous  space  is  filled  with  a  deeply- 
staining  substance,  probably  mucilage,  which  does  not  seem  to 
be  materially  added  to  as  the  cavity  becomes  larger,  for  it  is  not 
till  the  canals  are  approaching  the  adult  condition  that  they  are 
again  filled  with  a  clearly  recognizable  mucilage.  It  may  be  that 
the  mucilage  secreted  at  this  early  stage  is  correlated  with  the 
formation  of  the  schizogenous  space.  In  the  roots  of  this  species 
the  young  canal  is  often  very  irregular  in  shape,  and  bridge-cells 
are  very  frequent.  When  the  canal  becomes  too  wide  for  these 
cells  to  accommodate  themselves  to  the  increasing  tension,  they 
are  torn  away  at  certain  parts,  and  in  transverse  section  a  number 
of  them  are  frequently  seen  projecting  into  the  cavity,  beyond 
the  other  epithelial  cells,  much  more  prominently  than,  though 
similar  to,  hr.c.  in  fig.  8. 

Although  the  object  of  the  present  investigation  was  simply 
to  determine  whether  or  not  there  were  true  mucilage-caiuJs 
developed  schizogenously  in  the  Marattiace»,  a  word  may  not  be 
out  of  place  with  regard  to  the  question  whether  secretory  glands 
and  canals  conform  to  one  typical  mode  of  origin  or  another,  or 
whether  there  is  likewise  a  mixed  development.  Although  a  large 
amount  of  work  has  already  been  done  in  this  direction,  the  matter 
hardly  seems  finally  settled,  even  by  Mile.  Leblois'  workf.    She 

*  *  Angewandte  PflAnsenanatomie,'  yoL  i  p.  517  (1889). 

t  LdUoifl,  Mile.  A., "  Beoherches  sor  rorigine  et  le  d^yeloppement  des  oanaux 
•terdteun  et  dee  poohee  i6cr6trioe8."  *  Amiales  det  Sdenoee  Naturelles/  7«  s^rie, 
Botanique^  torn,  t.,  yi.  (1887). 
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finds  that  all  such  structures,  in  the  thirteen  fiunilies  examined  hj 
her,  are  typically  schizogenous  in  origin.  She  sums  up  her  results 
as  follows: — ''Nous  pouYons  done  dire  que  dans  tons  les  cas 
studies  les  canaux  s6cT6teurs  et  les  poches  s^cr^trices  se  consti- 
tuent par  6cartement  de  cellules  et  jamais  par  destruction,  de 
tissu.  Le  mode  de  formation  de  ces  organes  est  tehizog^e  et 
uon  lytighne  "  *.  The  typical  schizogenous  development  of  the 
mucilage-canals  of  the  MarattiacesB  would  bring  another  important 
group  into  agreement  with  v.  Tieghem  and  Mile.  Leblois*  views, 
but  for  the  peculiar  canals  in  the  roots  of  AngiopterU  evecta 
var.  pruino9a  and  var.  Teysmaniana^  in  which  the  origin  is 
schizogenous,  but  not  typical^  as  subsequently  lysigenesis  takes 
place.  Tschirsch  favours  a  schizogenous  origin  with  a  lysige- 
nous  development  in  certain  cases,  and  other  careful  observers 
previously  found  certain  of  these  structures  to  be  lysigenous 
which  lyOle.  Leblois  considers  schizogenous.  Only  exhaustive 
examination  of  every  doubtful  case  by  the  aid  of  the  most  refined 
modem  methods  will  afEord  a  true  basis  for  generalization,  and 
that  has  yet  to  come. 

Summary, 

Typical  mucilage-canals  occur  in  the  MarattiacesB,  ».  e.  schizo- 
genous intercellular  spaces  with  a  living  secretory  epithelium. 
This  was  actiially  demonstrated  in  the  fronds  of  A.  evecta^ 
Marattia  alata  and  M.  cicutcefolia.  They  are  in  every  essential 
feature  similar  in  mode  of  origin  and  development  to  the  well- 
known  resin-canals  of  Seder a^  Finui^  &c.,  and  are  not  produced 
by  the  mucilaginous  degradation  and  death  of  cells. 

No  mucilage-canals  were  found  in  the  roots  of  A.  evecta  and 
A,  evecta  var.  hypoleuca  ?,  but  rows  of  tannin-sacs  which  simulated 
canals. 

In  the  aerial  roots  of  A.  evecta^  var.  prtdnosa  and  var.  Tey9- 
maniana,  a  ring  of  peculiar  mucilage-cavities  was  found  in  the 
cortex ;  these  cavities  have  no  secretory  epithelium,  and  seem  to 
have  a  schizo-lysigenous  mode  of  origin. 

True  mucilage-canals  were  found  in  the  roots  of  Marattia 
attenuata,  in  which  the  only  variation  from  the  commoner  mode 
of  development  was  the  want  of  definiteness  in  the  earliest  stages 
of  the  initial  group  and  the  very  frequent  irregularity  in  the 
development  of  the  split. 

*  In  Ann.  Sc  Nat.  T  b6f.  Bot  v.,  vi.  (1887),  p.  315. 
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EXPLANATION  OP  PLATE  XXXVIL 

FigB.  1,  2,  3.  Early  stages  in  deTelopment  of  mudlage-oanal  before  the  ooYity 

has  begun  to  form,    a,  the  canal  initiab.    From  transrerse  sections 

of  a  young  petiole  of  A,  evectn,  x  300. 
Figs.  4^  5,  6.  Early  stages  in  derelopment  of  sohicogenous  space.    Fig.  4, 

amplest  possible  ease,    a  in  fig.  6  is  a  bridge-oelL    From  transverse 

sections  of  the  young  petiole  of  A,  evecta,  X  800. 
Fig.  7.  Advanced  stage  of  a  young  canal  showing  how  increase  in  sise  of  cavity 

draws  out  the  bridge-cells,  a,    ep,^  epithelium.    From  transv.  sect.  <^ 

a  young  leaflet  of  M.  cicutafolia,  X  300. 
Fig.  8.  Adult  canal  showing  epithelium,  ep.,  dearly ;  a,  probably  once  a  bridge^ 

cell,  and  b,  doubtless  due  to  early  tangential  division  of  a  canal  initiaL 

From  transv.  sect  of  a  primary  raohis  of  M,  cicuiafoUa,  X  300. 


Thelotbemb^  et  G-baphidbjb  hoysb  quas  prsBeertim  ex  hb.  Beg^ 
Kewensi  exponit  Dr.  J.  MGlleb,  F.M.L.S.  (Presented 
with  the  sanction  of  the  Director,  Bojal  Gardens,  Kew.) 

[Bead  1st  November,  1894.] 

1.  OcELLULABiA  G-LAZioTn,  Muell,  Atg, ;  thallns  pallide  oliva- 
ceus,  crassiusculus,  ruguloso-  et  gibboso-insBqualis,  superfide  ip8& 
levis  et  nitidulus  apothecia  eyoluta  adnato-sessilia^  plima, 
2-3  mm.  lata,  margine  thallino  nano  subtenui  integro  et  incurvo- 
obtiiBO  cincta;  discos  planus,  pro  genere  amplus,  strato  c^sio- 
albo  obtectus  et  rimis  numerosis  centrum  versus  conyergentibus 
eleganter  omatus ;  perithedum  interius  f  usculum,  parte  basali  in/ 
oolumellam  nigram  multiplicem,  laminam  perpendiculariter  pene*- 
trantem  evolutum ;  asci  8-spori ;  spors  18-22  fi  longs,  7-10  fi 
lat»,  oblongo-ellipsoide»,  (4-)6-loculares. — ^Est  spedes  admodum 
insignis.  Primft  fronte  quad  formam  macrocarpam  simulat  Ocet- 
lularuB  tcMzostomatis,  Muell.  Arg.,  sed  margo  et  lamina  multi* 
plidter  columelligera  et  spor»  latiores  minus  diyis®  omnino 
differunt.  Subsimile  Fhaotrema  anamorphoidesj  bc.  Thelotrema 
anamarphaides^  Nyl.  in  Flora  (1869),  p.  120,  differt  margine 
lacero  incurve,  disco  poroso  et  sporis  fuscis ;  et  PluBotrema  Au- 
herianumf  Muell.  Arg.,  habitu  magis  accedens  recedit  apothedis 
minoribus  et  sporis  fuscis.-i-Corticola,  in  Prov,  Bio  de  Janeiro  ^ 
Qlazioth  n.  5531  pr.  p.,  5548  pr.  p.,  5578. 
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2.  OcELLULABiA  oiUBPATA,  Mi$etl,  Arg. ;  thallas  albus,  tenuis^ 
rimulosae  et  obsolete  granuloso-asperuluB ;  apotHecia  |-1  mm. 
lata,  leyiter  emergentiay  orbiculana,  basi  constricta,  moz  late 
aperta;  margo  recuryo-patens  et  lobatiu,  crispulos  pulveru- 
lentus ;  discus  planus,  depressus  et  strato  niveo  obtectus ;  peri- 
thecium  intus  undique  hjalinum  et  columella  basilaiis  dein 
deficiens ;  spor»  Sns,  hjalinsD,  oblongato-ellipsoideffi,  15-17  fi 
long®,  6  /4  lat»,  6-7-loculare8. — Prope  yalidiorem  OceUulariam 
^ormatam^  sc.  Thelotrema  effbrmatum,  Kjempelh.  in  Flora  (1876), 
p.  221,  et  magis  macrosporam  aHstraliensem  O.  pulchram^  MuelL 
Arg.  in  Nuot.  GKom.  Bot.  Ital.  xxiii.  p.  895,  inserenda  est. — 
Oortdcola,  prope  Bio  de  Janeiro:  PorieUa. 

8.  OcosLLULABiA  BiLATATA,  Muell.  Arg. ;  thalluB  oliyaceo- 
glaucus,  tenuissimus,  levis,  rimulosus,  subevanescens ;  apotbecia 
innato-emergentia,  ex  orbiculari  2-4plo  longiora  quam  lata, 
simplicla  y.  ssepius  bifurcata  et  astroideo-trilobata,  circ  1  mm. 
lata,  plana;  margo  tenuis,  undulatus  et  crispulus,  erectus,  ciBte* 
rum  nee  dentatus  nee  fissus,  extus  nigrescenti-glaucus ;  discus 
planus,  strato  nireo  obtectus,  levis  integer ;  perithecium  intus 
undique  hjalinum,  basi  non  columelligerum ;  spore  2-seriatim 
8n»  (byaliniB),  28-27  ft  long®  et  7-8  /*  lat»,  8-loculares, — 
Species  hiec  apotheciis  irregulariter  dilatatis  insignita  et  juzta 
O.  tchizoMtoma,  MuelL  Arg.,  inserenda  est.  Ab  O.  latilahra^  sc 
Tkelotremate  latilabro.  Tuck.  Obs.  1864,  p.  269,  jam  margine 
yalde  tenui  differt. — Corticola,  in  proy.  Bio  de  Janeiro :  Glasnou, 
u.  5581  pr.  p. 

4.  OoBLLULAHiA  ELABENS,  Muelh  Arg. ;  thalluB  argillaoeo- 
albus,  tenuissimus,  continuus  et  leyis,  ^uinulentus ;  apotbecia 
circ.  i  mm.  lata,  pauUo  emergentia,  orbioularia  y.  oblongo-  y. 
Jtstroideo-triloba,  moz  late  aperta ;  margo  recuryus,  fissus  et  cris- 
pulus,  demum  quoad  lobos  eyanescens  et  Apotbecia  tum  habitum 
integro-lecanorinum  ostendentia ;  discus  liyido-obscurus  y.  demum 
nigrescens,  planus,  nudus ;  perithecium  intus  undique  hjalinum ; 
columella  c^itralis  deficiens ;  epithedum  oliyaoeo-nigricans, 
lamina  cieterum  hjalina;  paraph jses  copiose  hjphemoideo* 
yestitad;  spors  hjalinie,  2-4biffi,  circ.  40 /i  longe  et  8/a  lai», 
utrinque  late  obtusa,  fere  imdique  adquilats,  oiro.  14-17- 
loculares. — ^Habitu  ad  O.  erupatam^  MudL  Arg.,  accedit^  sed 
spore  magis  diyisn  utin  dissimili  O.pvlchra^  MuelL  Aig.— Cor- 
ticola, in  Brasilia. 
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5.  OoELLXTLABiA  BMBBSELLA^  MuslL  Arg,  \  Thelotrsma  tehizo* 
Mtatmm,  Erempelh.  in  Flora  (1876),.p.  222,  non  autem  Th.  schizo- 
stomumy  Tuck.  Obs.  1862,  p.  411,  quod  eat  OeeUularia  sehtzogtoma^ 
Miill.  Arg.  in  Nuov.  Gfiom.  Bot.  ItaL  zxiii.  p.  895,  nee  Trype^ 
thelium  sehizoHomumy  Leight.  in  Trans.  Linn.  Soc.  zxvii.  p.  18li, 
^uod  nunc  Thehtrema  tehizoHamum^  Muell.  Arg. — ^A  simili 
O.  emersa,  Muell.  Arg.  in  Flora  (1886),  p.  810,  sub  n.  1087, 
differt  apotheciis  paullo  minoribus,  margine  aoutiore,  aperturft 
magis  acutangulft  et  dein  sporis  duplo  brevioribus.  Ferithecium 
interius  basi  late  et  breviter  in  columnulam  eyolutum  est. — Cor- 
ticola,  prope  fiio  de  Janeiro :  Qlaztou^  n.  8260. 

6.  THELOTBEiiA  AmsnTLLTUU^  Muett.  Arg. ;  tballus  glauqo- 
albidus,  tenuissimus,  continuus  et  sublevis,  opaco-farinulentns ; 
apothecia  \  mm.  lata,  depresso-hemisphsdrica,  lenter  prominentia, 
regulana  et  levia ;  margo  obtusus,  interior  line&  annulari  simplice 
T.  duplice  (imo  et  triplice)  indicatus,  baud  prominens;  discus 
parvus,  niger,  strato  albido  tectus,  demum  subnudatus ;  hjpo- 
thecium  nigrum ;  columnula  basalb  nulla ;  spone  in  ascis  2-4n», 
ellipsoideo-cylindricsD,  70-85  /i  long»,  20-25  fi  lata  (hjalinsB), 
copiose  parenchjmaticffi ;  locelli  in  series  transyersales  circ  20 
dispositi,  in  quaque  serie  4-5. — Species  parum  oonspicua  &cileque 
effugiens,  juxta  cejlonense  Th.  disoi/brme^  Leight.  in  Trans.  Linn. 
Soc.  zzvii.  p.  170,  locanda  est. — Corticola,  in  proY.  Bio  de  Janeiro : 
GlazioUi  n.  5474. 

7.  Thilotbeio.  FBASTAirs,  Muell.  Arg. ;  thaUus  olivaceo-albidus 
T.  subargiUaceus,  tenuis,  continuus  et  levis  t«  sublevis,  maculis 
orbicularibus  subregulariter  sparsis  copiosis  hino  inde  acute  dr- 
cumscriptis  niyeo-fiBunnosis  iVo  itfo  °"^'  ^^^^  (intus  globoso-con- 
cavis)  ornatus ;  apothecia  2-2|-  mm.  lata,  regulariter  orbicularia, 
subdepres8o-hemisph»rica,  levia,  basi  sensim  in  tballum  abeuntiay 
apice  depresso  albido-ostiolata ;  ostiolum  baud  prominens,  inte- 
grum, f  mm.  latum  aut  minus;  perithecium  interius  undique 
eompletum,  subnigrum;  lamina  aquoso-hjalina ;  spor»  solitariffi, 
100-180  /i  longSB,  80-88  fji  lata,  utrinque  paullo  angustata 
copiose  parenchymatosa. — ^Est  proximum  2%.  depresso^  M ontg.,  a 
quo  reoedit  tballo  pallidiore  niyeoH9orediosulo  et  apotheciis  am- 
plioribus  et  minus  depressis. — Corticola^  prope  fiio  de  Janeiro  : 
Portella. 

8.  Thelotbbma  scHiE0ST0icirM>  MueU.  Arg.  {nan  TueJc.) ;  hie 
■pectat  UrgpeiheUum  BcJUzagtomumf  Leight.  in  Trans.  Linn.  Soc 
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xzYii.  p.'  184.  Jam  anno  1862  d.  Tuck,  aliam  cubensem  et 
aimilem  speoiem  eub  ThelotremaHi  schizostomi  titulo  edidit,  sed 
hoc  est  genuina  species  Oeellularia,  sc.  OceUularia  schieostoma^- 
MuelL  Arg.  in  Nuot.  G-iom.  Bot.  Ital.  zxiii.  p.  895.  Nomen 
specificum  Leightoni  etiamsi  altero  Junius,  in  genere  Thehtremate 
ergo  admitti  potest. — Apotheda  eroluta  demum  emersa  circ 
1  mm.  lata ;  discus  demum  latins  apertus,  albus,  radiatim  varie 
fissus;  perithecium  interius  hand  distinctum  y.  fuscidulo-fiil- 
yescens;  spor»  8,  bjalinsB,  subuniseriales,  14-16 /i  long»  et 
8-10  /i  latie,  4-loculare8,  loculi  intermedii  bilocellati. — Corticola, 
prope  fiio  de  Janeiro :  QlazioUy  n.  5548. 

9.  Phjbotbema  hslakostomum,  MuelL  Arg, ;  AMcidium  mela- 
noipermum,  Krempelh.  in  Flora  (1876),  p.  248,  incluso  Aseidio 
rhabdosporOf  Krempelh.  1.  o.  p.  249  (non  NjL),  cum  forma  km- 
gata^  Krempelh.  1.  c.  /  Planta  h»c  a  noyagranatensi  Ateidio 
rhahdosporo,  Njl.  in  Prodr.  Noy.  Ghran.  p.  552,  differt  sporis  multo 
latioribus  et  ostiolis.  Apothecia  in  eodem  thallo  ludunt  grossius 
aut  tenuius  tuberculoso-  aut  yerrucoso-aspera  aut  sublevia,  et 
punctula  nigra  circa  ostiolum  in  annulum  confluunt  aut  segregata 
sunt  aut  pro  parte  aut  omnia  obtecta  sunt,  undo  numeri  citati 
omnes  in  f ormam  unicam  baud  diyidendam  bene  coadunandi  sunt. 
BporsB  hjalinsB  proyentu  bene  obscuratse  sunt. — Corticola,  in  proy, 
Sio  de  Janeiro  :  Olaziou,  nn.  5573,  3259,  5571,  6270,  6335. 

10.  Tebmotylium  Spbucei,  MuelL  Arg. ;  thallus  fulvescenti- 
pallidus,  leyis,  tenuissimus,  subeyanescens ;  apothecia  diplo- 
monocarpica,  simplicia  1  mm.  lata,  siepe  yarie  agglomerato- 
conferta,  cartilagineo-firma,  sessilia,  subglobosa,  basi  constricta, 
fulyo-pallida  et  leyigata,  ore  late  truncata  et  obtuse  integro- 
marginata ;  ostiolum  paullo  depressum  et  circumscissum,  obscure 
purpurascens ;  perithecium  interius  rufo-nigrum,  completum, 
apice  conniyens;  paraphyses  connex»;  spor»  in  ascis  4-8n8B, 
bjalin»,  circ.  110  fjL  long®  et  25  /i  latsB,  crebre  parenchymatosaa^ 
series  trausyersales  locellorum  20-25. — Est  Lichen  valde  insignis, 
quodammodo  TrypethelU  more  crescens.  Oreges  apotheciorum 
basi  paulo  constricti  et  apothecia  2-6  quasi  trunco  communi 
breyissimo  abeuntia. — Corticola,  prope  Santarem  in  regione  ama- 
zonica  Brasili© :  Spruce,  n.  187. 

11.  Platygbapha  nrPEBiOB,  MuelL  Arg. ;  thallus  albidus  aut 
subalbus,  tenuissimus,  subfarinosus,  effiisus ;  apothecia  ^1  mm. 
lata,' sessilia,  basi  constricta,  juniora  tota  albido-pruinosa,  demum 
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•mibepruinosa  et  cinereo-nigrescentia,  hand  orassa,  plana ;  margo 
inediocriB,  promineDs,  e  regular!  demum  imdulato-irregularis ; 
discus  planus,  tarde  undato-niger ;  Hjpothecium  crassum,  sub- 
nigrum,  lateraliter  in  marginem  non  adscendens,  unde  margo  in 
sectione  omnino  albo-thaUinus ;  sporsd  (in  specim.  costarioensi) 
:8niB,  27>35  /i  long»  et  8-4  fi  late,  infeme  longius  angustatse, 
Tulgo  arcuatsB,  4-loculares. — Hie  etiam  speotat  Liclien  quern 
nupenime  in  Bull.  Soc.  Bot.  Belg.  xxxii.  p.  148  ad  FL  undu- 
iatam^  Muell.  Arg.  {Leeanora  undulata^  ^^)»  retuli  et  specimina 
ilia  hb.  E^eani  qu»  a  cl.  Njlander  in  Ann.  Sc.  Nat.  s^r.  lY.  xi. 
ad  Fh  epileueam^  NjL,  relata  fuerunt  et  qu»  antea  pro  statu 
juniore  Fl,  undulatm  ipse  habui,  sed  certe  tamen  ab  ambabus 
•differt.  Thallus  enim  est  minus  firmus,  leviter  farinulentus, 
Apothecia  quam  in  Fl,  undulata  evidenter  minora,  multo  minus 
crassa,  margo  tenuior  et  spors  validiores.  In  Fl.  epileuca  spor» 
7-septata  indicantur.  FL  himarginaia  Njl.  demum  etiam  yalde 
flimilis  sed  nudior  est  et  spor»  magis  diyisffi  sunt. — Corticola,  in 
proY.  Bio  de  Janeiro :  OlazioUy  n.  18043  (sine  sporis),  et  in  Costa 
Bica  ad  Boruca. 

12.  Platygrapha  flexuosa,  Muell.  Arg. ;  thallus  albus, 
tenuissimus,  ambitu  levis,  csterum  demum  rugulosus;  lirella 
graphidimorpbsB,  primum  innat»,  dein  cum  margine  tballino 
<;um  tballo  concolore  tumidulo  emergentes,  ambitu  yariie,  ^2  mm« 
longSB,  \  mm.  late,  novell»  angustissime  lineares,  demum  aut 
crebre  anfractuoso-flexuos»  aut  altematim  flexuoso-gibboss, 
«pice  nudo-nigr»,  madefactffi  pallescentes ;  discus  planus,  rimi- 
f ormi-angustus ;  epithecium  fuscum;  hypothecium  bjalinum; 
paraph jses  connex» ;  asci  anguste  cylindrico-obovoidei,  8-8pori ; 
sporae  27-86  fi  lon^©,  6  \k  lat»,  f  usif ormes,  6-8-loculares. — Juxta 
paraguayensem  Fl.  cameam^  Muell.  Arg.,  qu»  longe  tenerior  et 
cameo-pallida,  locanda  est. — Ad  lignum  Palmarum-  in  ins.  Bar- 
bados: Anderson. 

18.  Flatygbapha  iciTLTiLOCULABiB,  MwXl.  Arg. ;  thaUuB 
cinereo-albidus,  maculif ormi-tenuis  et  levis ;  apothecia  }^  mm« 
lata,  orbicularia  et  regularia  t.  anguloso-trigona  t.  etiam  leviter 
oblongata,  solitaria  y.  hinc  2-8natim  in  seriem  confluentia,  eras-* 
siuscula  marginata,  emersa  basique  pauUo  constricta;  margo 
thallo  albior,  integer ;  discus  fusco-niger,  madefactus  fuscns, 
nudus ;  epithecium  fuscidulum ;  hypothecium  hyalinum ;  para* 
physes  connex»;  asci  angusti,  8*spori;  spor»  52-65 /i  longfl^, 
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6-7|>fi  ktsB,  angoste  fusiformes,  16-20-looulare6. — Ferithecio 
interiore  latenditer  et  sabtiu  defidente  oum  diflsimili  et  ceteram 
dirersa  Fl,  JleMuota  oonyenit  et  dein  sporis  pro  hoc  genere 
insigiiiter  multilocularibaB  diBtincU  eet. — Cortdcola,  in  insola- 
Barbados:  Anderson. 

14.  Opsgbapha  (§  EuoPxeitAPHA)  fs&tilis,  MudL  Arg. ;  tballua 
albuB,  haloniformi-tenuis,  evaneBceiiB;  lirellffi  admodum  copiosa  et 
Bubieqiialiter  dense  dbperBSy  ^1  mm.  longsB,  sepius  \-\  mm. 
»quanteB|  ^-^^^  mm.  lat®,  lineares  et  simplices,  opaco-niger- 
rim»,  obsolete  rudiusculie,  sicco  apice  obtuse  modice  sulcats, 
madefactffiibiqueplaniosculsB;  labia  subacutaetleyiterdistantia;^ 
peiiihecium  nigrum,  basi  attenuatum;  asd  elongato-oboToidei,. 
membrana  apice  distincte  incrassata ;  spors  8n»,  18-20 /i  longtB^ 
8^-4  /i  latiB,  tenuiter  digitiformee,  4-loculare8. — ^Admodum  affinis 
O.  atratulaf  Muell.  Arg^  sed  thallus  albior,  lirell®  nigerrim»  et 
rudiuBculiBy  labia  acutiora,  magis  distantia  et  perithecium  basi 
attenuatum. — ^Ad  ligoa  yetusta,  in  insula  Barbados :  Anderson. 

15.  Opegbafha  (§  EuoPEOBiLPHA)  PALMicoLA,  Muell.  Arg.  ^ 
thallus  albusy  tenuissimus,  orbillas  subregulares  '2^--3  cm.  lataa 
maculiformes  effidens;  lirella  immerse,  demum  leyiter  emer^ 
gentes  1-^  mm.  longe,  •^jt'^  mm*  ]at»>  lineares,  simplices  et 
bifurcatiB,  saspius  yarie  curyat»  et  subflexuoss,  s»pius  utrinque 
longius  acuminatiB,  parte  emersft  thallino-marginatie,  demum 
apice  plan»  et  nude ;  perithecium  nigrum,  sub  lamin&  incraa- 
satum ;  asci  cjlindrico-oyoidd,  S-epori ;  spore  20-23  /i  longe,. 
oum  halone  5  /i  late,  anguste  fusiformes,  8-loculares. — Spedes 
yalde  distincta,  habitu  Oraphidem  seriptam^  Ach.,  satis  simulans,. 
tfod  e  paraphysibus  connexo-ramosis  et  e  diyisione  characteristic^ 
sporarum  ad  Opegrapham  pertinet  et  in  hoc  genere  prope  O.  me- 
lanogramfnar  Erempelh.,  locanda  est. — Ad  lignum  Falmarum,  in 
insula  Barbados :  Anderson. 

16.  Opxgbapha  (§  Lecakactis)  ulcsxata,  Muell.  Arg, ;  thallus 
oinereus,  tenuis,  subplicatulus  et  demum  rimulosus  (lenticellia 
subjacentibus  spurie  gibbosus) ;  apotheda  eyoluta  sesailia,  orbi- 
eolaria  y.  subangulosa,  j-^  mm.  lata,  plana  y.  subplana,  tenuiter 
nigro-marginata,  nigra  et  nuda,  thallo  circumcirca  ulceroso  quasi 
annulo  latiusoulo  albo  cincta,  noyella  exigua  distincte  lirelliformia^ 
2-8plo  longiora  quam  lata  y.  etiam  suborbicularia ;  perithedum 
nigrum,  basi  contractum  ibique  tamen  in  centro  late  deficiens  > 
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spcmb  ill  asds  angustia  So®,  circ.  17  fi  long®  et4t^  fi  kto,  digiti- 
formes,  regulariter  4-lociilareB. — Species  juxta  Op.  ehloroconiamr 
Muell.  Arg.  in  Flora^  Izy.  (1882)  p.  831,  inserenda  est. — Gortioolftr 
ad  Oaput  Bons  Spei :  MacOuoan. 

17.  Opeobapha  (§  Pleubothscivm)  akgulosa,  Muell.  Arg,  ^ 
thallus  argiUaceo-albidus,  tenuis,  rugulosus;  lirellsa  ^1^  mm. 
long89y  ^  mm.  latie,  simplices  y.  rarius  diyissB,  rectsB  et  carvataD, 
primum  innat»  et  tantum  lineA  rimali  nigrft  eonspicaie,  acut», 
demum  alte  prominentes  et  obtnssB  et  impure  nudatie,  in  vertioe 
secus  rimam  utrinque  stratulo  corticali  sat  din  penistente  pal« 
lido  fsfldata  et  bicolores  fact®,  infra  fascias  lateraliter  mox 
nndato-nigne  et  longitrorsum  subangulos»,  apice  arete  conni- 
yentes ;  perithecium  nigrum,  basi  sub  laming  nullum,  lateraliter 
patens,  in  sectione  pyramidali,  undo  lirella  tot»  in  sectione 
supeme  subacute;  sporso  in  asds  cjlindrico-oboyoideis  8n», 
ascis  subtriplo  breyiores,  28-^8  /i  longae,  cum  halone  6^  /i  lat», 
7-8-loculares. — Frope  Op,  titriareamj  Muell.  Arg.,  intercalanda 
est.  Ex  apice  regulariter  ant  irregulariter  thallino-bifurcato  aut 
nudo  aut  hinc  inde  transyersim  plicatulo,  et  transyersim  fasciato 
yalde  ludit  et  dein  subinde  lirellas  compositas  aut  peculiariter  pro* 
liferas  simulilt. — Cortioola,  in  tactu  mentis  Fouce  in  ins.  Mauritii; 
Dr.  Ayre9. 

18.  OitAPHis  (§  Attlacoobaiola)  TXTBOiDrLA,  MuslL  Arg.  \ 
thallus  albidus,  tenuissimus,  obsolete  rugulosus :  lirelLo  -^2  mm. 
longSB,  1%  mm.  latsB,  simplices  et  rectie  y.  subrectsD,  spars»,  nigr», 
elato-emerss,  basi  utrinque  dimidia  altitudine  thallino-corticat»^ 
c»terum  nude  et  aterrim»;  labia  conniyentia,  turgidula,  ad 
latera  leyissime  sulcato-unistriolata ;  perithecium  nigrum,  basi 
yalide  completum ;  spore  drc.  6ne,  circ.  65  /i  longe  et  11  /i  late^ 
12-15-loculares. — Juxta  Qhr.  rmuhtam,  Muell.  Arg.,  insereoda 
est,  a  qu&  differt  lirellis  alte  emersis,  non  lamellosoHBulcatis, 
abbreyiatis  et  magnitudine  sporarum.  Primft  fironte  qiuisi  Ghr, 
lineolam  yalidam  lirellis  magis  emersis  simulat.^-Gorticola,  in 
summitate  montis  Fottce,  in  ins.  Mauritii :  Dr.  Agrei. 

19.  G-BAPHis  (§  Axtlaooobamma)  iXAyiOAKs,  Muell.  Arg. ; 
thallus  yirenti*fiayicans,  tenuissimus,  continuus,  obsolete  rugu- 
losus et  nitidulus ;  lirelle  copiose,  8-5  mm.  longe  \  mm.  late, 
intricatim  arcuate  et  simul  flexnose  longe  acuminate,  utrinque 
primum  undique  et  dein  drciter  pro  f  altitudinis  thallino-corti- 
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<»t»,  jomores  apioe  Iine»  instar  nigr»,  evolutaB  Bupeme  latins 
pure  nigrffi ;  labia  conniyentia,  longitroranm  8-4-fi88» ;  p^the- 
<^ium  nigrum,  basi  yalde  completum  ;  spore  Sn®,  juniores  circ. 
70/1  longffi  11  fA  lat»,  longo  tractu  ffiquilatie,  12-loculares  (bene 
evolutffi  yerisimiliter  majores  et  loculi  numerosiores). — Inter 
Gfr.  tenueicentmi,  Nyl.,  et  Or.  flexihilem^  Krempelh.,  inserenda 
est — Corticola,  in  prov.  Bio  de  Janeiro :  Glaziou,  n.  5498  pr.  p., 
'Cum  Or*  ienueicenie  mixta. 

20.  G-BAPHis  (§  Fissubika)  oomphospoba,  Mu^lL  Arg. ; 
tballus  flayescenti-glaucuB,  crassiusculus,  yalide  rugoso-glebosos, 
«nperficie  leyis  et  nitidulus ;  lirell»  circ.  1-2  mm.  long»,  juniores 
yiz  nisi  rimul&  lineari  indicats,  dein  magis  emergentes,  yalide 
tballino-corticat»,  cum  cortice  \  mm.  late,  cum  thallo  concolores 
et  leyes ;  rimula  ostiolaris  demum  albicans,  semper  angustissima; 
peritbecium  in  sectione  supeme  utrinque  strigulif  orme,  oliyaceo- 
fusculum,  cieterum  hjalinum;  discus  concayus;  bypothecium 
hyalinum ;  lamina  in  sectione  -j^  mm.  lata,  basi  late  rotundato- 
obtusa ;  sporsD  in  ascis  8n»,  late  globoso-ellipsoide®,  utrinque 
rotundissimo-obtusffi,  4-loculares. — ^Habitu  et  cbaracteribus  op- 
time  accedit  ad  Grapkidem  insidiosam^  ubi  tballus  et  lirellsB  satis 
conyeniunt,  sed  ambitus  sporarum  et  earum  dimensiones  differunt. 
— Corticola,  in  Pic  du  Pouce  in  ins.  Mauritii. 

21.  G-BAPHis  (§  FissuBnrA)LEGAiroBiNA,Jft»0ZZ.^ry.;  tballus 
albus,  pulyerulento-tenuissimus ;  lirellse  subemersao,  ^  mm.  long» 
et  lata  y.  diametro  leyiter  longiores,  tballino-cinct» ;  labia  mox 
late  biantia,  leyiter  prominentia ;  peritbecium  basi  lata  deficiens, 
lateraliter  eyolutum,  latera  in  section^  infeme  paullo  patentia, 
fumoso-fuscidula  y.  fuscidulo-obscura,  basin  yersus  pallidiora; 
discus  siccus  niger,  made&ctus  aquoso-pallens,  suborbicularis  et 
nudus ;  sporo  8nffi,  16-18  /x  loDg»,  8-9  /jl  latsB,  utrinque  late 
obtussB,  4-loculare8. — Species  babitu  singularis,  fere  Ocellulariat 
prime  intuitu  Lecanora  speciem  simulans,  at  structura  peritbecii 
est  Oraphidis.  Juxta  €fr.  platycarpellamy  Muell.  Arg.  in  Bull. 
Soc.  Bot.  Belg.  xzx.  p.  81,  inserari  potest. — Ad  truncos  Palmarum, 
in  insula  Barbados:  Anderson, 

22.  Obaphuta  (§  Bhabdoobaphina)  tubebcflipeba,  Muell. 
Arg. ;  tballus  glauco-albidus,  tenuis,  nitidulus,  crebre  tuberculi- 
formi-  y.  bulluliformi-rugulosus ;  lirellffi  basi  immersse,  yalde 
elongatsB  et  subflabeUato-ramos®,  majores  10  mm.  long®,  \  mm. 
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Iftto,  ad  latera  vaUde  tballiooH]upIicat»,  loBgitronum  profunde 
plorisulcataB,  acie  denudato-nigrsd ;  perithedum  Bigrum,  ban 
▼alide  completmn ;  spor®  in  ascis  2-4iub,  majores  circ  110  fi 
long®  et  25  /i  lat»,  crebre  parenchymatossB ;  locelli  in  series 
transyersales  20-23  dispositi,  in  quaque  eerie  4-5. — Juxta  Qrch 
jpihUtam  stihserpentinamj  Muell.  Arg.,  sc.  Qraphidem  subserpen- 
Hnam^  Krempelh.  in  Flora  (1876),  p.  381,  non  Nyl.  (qu»  tballo 
levigate,  lirellis  tenuioribus  et  ascis  monosporis  diffeit)  locanda 
est. — Corticola,  in  prov.  Eio  de  Janeiro :  Glaziau^  n.  11777. 
iix  eadetn  affinitate  in  hb.  Kew  adest  species  bracbjcarpa: 
Oraphina  dealbata^  sc.  Graphis  dealhata^  Nyl.  in  Flora,  1869, 
p.  123 ;  Krempelh.  in  Flora  (1876),  p.  384 ;  BurcbeU,  n.  2098. 

23.  G-BAPHUTA    (§  BHABDOGSAPHTirA)    PACHTPLSUBA,    Mtuih 

Arg. ;  thallus  albus  y.  glauco-albus,  mediocris,  demom  rimosus, 
mgulosuB  et  subleyis ;  apotbecia  conferta,  vulgo  simplicia,  circ* 
^1\  mm.  lata,  longitudioe  diametrum  semel  usque  ter  »quantia, 
ambitu  siepius  tamen  late  elliptica,  recta  y.  subrecta,  basi  paullo 
innata,  thallino-vestita ;  labia  conniyentia,  longitrorsum  pro- 
funde 3-5-lamelloso-sulcata ;  lamellsB  in  acie  nudato-nigne ; 
peritbecium  nigrum,  basi  yalide  completum ;  spone  in  ascis  soli- 
tariffi,  hyalinsB,  circ.  150  /i  loogsB  et  25  ii  latie,  crebre  parenchj- 
matos®. — ^Est  species  insignis,  apotbeciis  ambitu  eximie  latis  et 
iamellosis,  cieterum  ad  Qraphinam  Aehariu  Muell.  Arg.,  et  Gfra* 
phidem  alhostriatam.  Wain.,  proximo  accedens. — Corticola,  prope 
Bio  de  Janeiro  (Qlaziou,  n.  16671  pr.  p.). 

24.  GnAPHiKA  (§  Solekogbaphika)  obassa,  Muell.  Arg. ; 
thallus  argillaceo-flavicans,  mediocris,  continuus  y.  demum  rimoso- 
fissus,  superficie  subpulveraceo-rugulosus,  opacus ;  lirellsB  super- 
ficiales,  ambitu  lat»,  ssepius  1^  mm.  lata  et  2  mm.  longs, 
cffiterum  longitudine  1^3  mm.  attingentes  simplices,  eleyato- 
crassa),  basi  paullo  constrict®,  undique  thallino-yestit»,  non 
yerrucosffi,  arete  conniyenti-claus»,  quasi  striol&  longitrorsft 
tantum  aperientes ;  peritbecium  nigrum,  basi  yalide  completum ; 
labia  integra ;  spore  solitarisB,  circ.  140-160  fi  longee,  25-28  ii 
latffi,  dense  multilocellossB. — Habitu  ad  jamaicensem  €hr.  granu- 
loiomy  MuelL  Arg.,  accedit,  sed  lirelbe  non  sulcatie  nee  grosse 
yerrucosiB.  Species  in  h&c  sectione  nulli  arote  aflinis  et  insuper 
habitu  insignis  ad  Qraphinam  eleistomma,  sc.  Qraphidmn  elein 
tiomrna^  Nyl.  Prodr.  Noy.  Ghran.  p.  134,  acoedens,  sed  lirella 


Digitized  by 


Google 


400  DB*  J.  If  UXLLIB  OK  HKW  LICHOTS. 

robustiores,  yertke  non  impresMB.— Cortioola,  in  pror.  Bio  de 
Janeiro:  Qlaziou. 

25.  G-RAPHIKA  (§  ChLOBOOBAMMA)  BHABDOCABPAt  Muett.  AtJ.  9 

thalluB  ochroleuco-albidus,  mediocris,  subrugulosus,  demum  dif' 
£racto-rimo8U8 ;  lirelliB  basi  innate,  infeme  sensim  in  thallmn 
abeuntes,  dmplices,  recto,  rarie  curvatie,  yalidiusonla,  tbalUno* 
corticate,  longitrorsum  sulcate,  rimulft  f  U8C&  aperientes ;  peri- 
thedum  pallidum,  apice  sub  cortice  in  lamellas  diyiso  fuscum 
V.  f ulvo-fuscum ;  sporsB  2-4n»,  drc.  100  /a  long»  et  22  /i  lat», 
dense  locellos». — ^A  simili  (7r.  pallida^  Muell.  Arg.,  differt 
lirellis  pauUo  validioribus  et  rim&  fuscft,  a  Gr.fateiiUa^  Muell. 
Arg.,  thallo  albiore  et  sporis  majoribus  et  deih  a  Gfr.  Lorentgiif 
Muell.  Arg.,  lirellis  minus  emersis,  basi  non  constrictis  et 
sporis  non  solitariis. — Corticola, prope  Sio  de  Janeiro:  QlazioUf 
n.  18046. 

26.  G-BAPHnTA  (§  PLATTOBAHHnrA)  ALBA,  MueU.  Arg. ;  tballus 
albus  y.  nonnihil  argillaceo-albus,  tenuis,  tuberculoso-ruguloso- 
asperulus,  superficie  firmus;  lirells  semiemers®,  breyes,  yalide 
tIiallinoH>btectie ;  margtnes  demum  late  hiantes  et  crispuli  y. 
diffracti;  discus  planus  et  strato  tballino  tectus;  peritbecium 
basi  deficiens,  ad  latera  undique  evolutum  sed  tenue,  fulyo-fosci- 
dulum ;  spore  solitarie,  drc.  90  /i  longe  et  83  fi  late,  crebre 
locellose,  locelli  in  quftque  serie  transyersali  5-7. — ELabitu  similia 
Or.  obteetulcB,  MuelL  Arg.,  e  Costa  Bica,  sed  lirelle  bene  emerg- 
unt  et  spore  muito  majores  sunt,  et  a  prozimft  Ch,  eohmhiama^ 
Muell.  Arg.,  dein  differt  tballo  non  glaucescente,  firmiore  et 
apotheciis  et  sporis  minoribus. — Corticola,  in  proy.  Bio  de  Janeiro ; 
Glaziau,  n.  18042. 

27.  Pkboobaphis  (§  Mxlakobasis)  tbemttlaks,  Muell.  Arg. ; 
tballus  flavescenti-pallidus,  mediocris,  leyiter  granoso-rugulosus, 
nitidulus ;  lirelle  stellatim  in  orbillam  usque  12  mm.  latam 
discreto-longiramem  diyise,  rami  parce  dendroideo-  aut  dicho- 
tomo-diyisi,  supeme  sepe  peculiariter  breyiramillosi,  undique 
subflexuosi,  ex  erumpentie  emergentes,  ^  mm.  lati;  margines 
prominentes,  undique  tballino-corticati»  supeme  mox  cinereo-  y. 
subcesio-puWerulenti  et  tremuloso-orispuli,  demum  irregulariter 
pafcentes ;  peritiiecium  undique  nigrum,  sub  lamin&  incrassatum ; 
discus  niger  et  nudua;  spore  Sue,  oirc  20  ft  longe  et  8  /t^,  late« 
4-loculare8. — Juxta  PA.  diversamy  MuelL  Arg.»  et  PA.  mekm4h 
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MMagantemy  Muell.  Arg.,  locanda  est,  a  quibns  simul  hftbitu, 
lirellis  tenuioribuB,  minus  apertis  et  sporis  4-locularibu8  differt. 
— Cortioola,  in  insula  moUucana  Ternate. 

28.  Phaoqbaphis  (§  Milakobasis)  kbpusxtliza,  Muell.  Arg. ; 
thalluB  olivaceo-albidus,  tenuissimus,  levis  et  nitidulus ;  lirell^ 
orbillas  2-4  mm.  latas  formantes,  e  centro  circumcirca  ladiatim 
discreto-divisae,  rami  -f^  mm.  lati,  simplices  et  semel  ▼.  bis 
dichotome  divisi,  in  ambitu  orbillanim  circ.  10-17,  recti  y.  sab- 
fleicuosi,  subinnati,  nigri ;  margines  vix  prominuli,  tenues ;  discus 
concayo-planus  et  nudus;  peritbecium  lateraliter  sat  tenue, 
sub  lamin&  multo  crassius,  undique  fusco-nigrum ;  spor®  8n», 
16-18  fi  long®  et  6-7  fi  late,  cylindrico-ellipsoide®,  4-loculares. 
-^A  PA.  tericea,  Muell.  Arg.,  cui  valde  affinis  est,  recedit 
habitu  medusulino,  polyclado  et  ramis  gracilibus,  characteres 
interiores  cteterum  bene  conyeniunt.  Sarcographina  oUvaeea^ 
Muell.  Arg.,  dein  etiam  sat  similis  est,  sed  stromata  decolorato- 
distincta  in  bAc  noY&  specie  non  adsunt. — Cortioola,  in  ins. 
Mauritii :  Frof.  L  B.  Balfour. 

29.  FKfiOGBAPHiKA  (§  Elettthsboloma)  limbata,  Muell. 
Arg.;  thallus  oliyaceo-fuscus,  maculiformi-tenuis,  leyigatus; 
lirelliB  ex  emergente  semiemersie,  ^2  mm.  long®,  ^  mm.  latis, 
simplices,  rect®,  utrinque  obtussB,  extus  usque  ad  adem  strato 
tballino  mox  expallente  obsolete  crispulo  obtectsB ;  labia  made- 
facta  distantia,  apice  nigra,  integra;  discus  planus,  nudus  et 
i^gor;  perithecium  nigrum,  basi  late  deficiens;  spores  8n», 
24-80  fi  longiB  et  12-15  /jl  latn,  locellos®,  locelli  in  series  6  dis- 
positi,  in  qu&que  serie  8  (-2). — Habitu  uniyersali  ad  PA.  ecalp' 
iuratumy  Muell.  Arg.,  accedit,  sed  spone  parvuka,  nee  ulli  nisi 
Fh,  AreehavaletiBf  Muell.  Arg.,  arete  affinis  est  et  a  qu&  recedit 
lirellis  paullo  majoribus,  obtusis,  extus  limbatis.  Fhaograpkis 
mesographa  s.  Qraphie  mesographa^  Nyl.  in  Prodr.  Nov.  Gran, 
p.  80,  dein  difiert  lirellis  majoribus,  subramosis,  sporis  duplo 
majoribus  et  magis  diyisis. — Corticola,  ad  Caput  BonsB  Spei: 
MaeOwan. 

80.  FH^oeBAPHUTA  (§  Epiloma)  plexvosa,  Muell.  Arg. ; 
tballus  fulvo^argiUaceus,  tenuissimus,  obsolete  granulari-aspe- 
tqIus,  opacus ;  lirelko  ex  erumpente  subemers®,  Ijr^  f*  ^^''^^^ 
longiB,  ^  mm.  latn,  simplices  et  hinc  inde  bif  urcat89,  longiores 
yarie  arcuatn  et  subflexuos®,  ad  latera  thallino-corticate ;  labia 
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obtuBa,  Integra,  oonniyentia,  apice  nudo  cum  limft  sulcifomii 
nigri;  perithecium  in  sectione  apice  utrinque  rufo-nigrum, 
cieterum  pallidum,  v.  sub  lamina  anguste  fulvum;  epithecium 
fuBco-nigrum ;  spore  in  ascis  2-8nie,  45-60  /jl  longs,  15-22  fi 
lat»,  multilocellose,  locelli  in  series  8(-10)  dispositi,  in  quaque 
serie  8-4. — Juxta  Pk.  platyloma,  Muell.  Arg.,  et  PA.  tubiordidam^ 
Muell.  Arg.,  ubi  spore  valde  majores  et  solitaris,  inserenda  est. 
A  eel.  Montague,  in  Hook.  Lend.  Joum.  Bot.  iii.  p.  8,  pro  Ope^ 
grapha  rigiday  F6e,  babita  et  descripta,  et  dein  a  cl.  Nylander, 
Enum.  p.  134,  sub  Lecanactide  flexuoBa  nominata  et  nuperius 
in  suis  Lich.  Japon.  p.  113  sub  Oraphide  flexuota  breviter 
descripta  f uit. — Corticola,  in  inss.  Philippinis :  Ouming^  n.  2519. 

81.  Abthothslitjic  febax,  Muell.  Arg.;  thallus  e  pallide 
olivaoeo  umbrato-fuscescens,  tenuissimus,  subrugulosus,  apo- 
thedis  abortivis  ^-^^  mm.  latis  orbicularibus  y.  paullo  angulosis 
copiose  adspersus ;  apothecia  evoluta|-l  mm.  lata,  plano-convexa, 
orbicularia  y.  leyiter  et  obtuse  angulosa,  extus  opaco-nigra,  intus 
oliyaceo-nigra ;  spore  8ne,  bjaUne,  25-28  /jl  longe,  10  /i  lat»» 
elongato-oboyoidee,  6-8-loculare6,  loculi  nonnuUi  intermedii  semel 
longitrorsum  diyisi. — A  simili  et  proximo  affini  A,  interveniente 
(Njl.)  Muell.  Arg.,  cujus  spore  conyeniunt,  differt  tbaJlo  non 
albo  et  apotheciis  subregulariter  orbicularibus  (et  presenti^  apo- 
theciorum  abortiyorum).  Ab  A,  infuicato^  Muell.  Arg.  Gonsp. 
Lich.  Noy.  Zel.  n.  628,  dein  recedit  colore  thalli  et  sporia 
minoribus. — Corticola,  Tasmania :  Archer. 

82.  Chiodbctok  tiolaoeitk,  Muell.  Arg. ;  omnia  plante  albie 
ut  in  Oh.  tanguineo,  Wain.,  sed  margo  thalli  intense  yinoso- 
yiolaceus  aut  obscure  purpureo-yiolaceus ;  hypothallus  similiter 
purpiureo-yiolaceus. — Colore  sanguineo-coccineus  omnino  deest. 
— Corticola,  in  Brasilia  tropic& :  Burehell,  nn.  1006-1007  (tantum 
sterilis  lecta). 

88.  Saboogbapha  (§  Fh^booltphis)  AxmAirriAOA,  Muell.  Arg. ; 
ihaUus  pallide  argillaceo-albus,  mediocris,  reticulato-rimulosus ; 
areole  fertiles  turgide  et  confertim  fertiles ;  Urelle  irregulariter 
astroideo-ramose,  intricate,  prominule,  strato  thallino  ore 
albiore  obtecte  et  subclause,  dein  marginibus  obliterantibus 
aperte  et  discus  planus  -j^  mm.  latus  nudus  et  lete  aurantiaous, 
tum  plane  denudatus  et  cicatrices  ipse  marginum  plus  minusye 
aurantio-tincte ;  perithecium  proprium  in  sectione  discemendum 
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lamina  aquoso-hjalina,  basi  in  sectione  transversali  rotundata ; 
sporffi  in  ascis  uniseriatim  8n8B,  byalin®,  8-10  fi  long»  et  4-5  /i 
lat»,  4-loculareB.— Species  colore  disci  et  minutie  sporarum  in- 
signita,  nulli  cognitaram  arcte  aflSnis  est.  Habitu  accedit  ad 
species  Medutulina^  sed  sporsB  non  sunt  parenchymaticsD. — Cor- 
ticola,  in  Brasilia. 

84.  Medusfluta  miobooabpa,  MuelL  Arg. ;  thallus  fusco 
pallens,  maculari-tenuissimus,  levis,  demum  evanescens ;  apo- 
tbecia  ezigua,  erumpentia,  circ.  |-|  mm.  tantum  longa,  angusta, 
simplicia  et  recta,  cum  annulo  tballino  obvallante  turgido  sspius 
fere  §  mm.  lata,  ambitu  elliptica,  solitaria  aut  2-d-seriatim  con- 
nata;  labia  nigricantia,  coaniventia,  apice  subnuda,  demum 
biantia ;  peritbecium  laterale,  inf  erne  patens,  basi  deficiens, 
f  ulvo-nigricans ;  spor»  Snas,  16-18  /i  long»,  7-8  fi  lat»,  e  4-7- 
loculari  modice  locellossD,  locelli  in  quique  serie  2-3. — Juzta 
Medusulinam  nitidam,  Muell.  Arg.,  locanda  est,  a  qua  differt 
pseudostromate  purius  albo,  lirellis  multo  breyioribus  et  obscuris, 
margine  proprio  evoluta  et  sporis  minoribus. — Gorticola,  pfope 
Obidos  in  regione  amazonic& :  Spruce^  n.  d04« 


On  Stipules,  their  Forms  and  Functions. — Fart  II.    By  the 
Et.  Hon.  Sir  John  Lfbbook,  Bart.,  M.F.,  F.E.S.,  F.L.S. 

[Bead  21rt  June,  1894.] 

In  the  twenty-eighth  volume  of  this  Journal  (pp.  217-248)  the 
Society  has  done  me  the  honour  of  publishing  a  memoir  on  the 
forms  and  functions  of  Stipules^  and  I  propose  now  to  add  some 
further  observations  on  the  same  subject.  Stipules  serve  for 
several  purposes  iu  the  economy  of  plants,  one  of  the  most  general 
being  the  protection  of  the  young  leaves  in  the  bud.  The  young 
leaves  are  very  delicate.  Every  gardener  knows  to  his  cost  how 
susceptible  they  are  to  cold,  and  they  afford  a  tempting  food  to 
insects  and  other  animals.  Moreover,  their  development  is  a  slow 
process,  the  buds  for  the  following  spring  being  already  formed 
in  many  cases  during  the  preceding  summer,  even  as  early  as 
June  or  July.  These  buds  are  in  some  cases  protected  by  leaves, 
in  others  by  scales,  by  hairt,  by  glands,  by  gum,  by  mucus ;  in 
many  cases  they  nestle  between  the  stem  and  the  petiole  of  the 
leaf ;  and,  lastly,  in  very  many  they  are  protected  by  the  stipules. 
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This  is  not,  howeyer,  the  only  function  of  stipules,  which  in 
nome  species  are  developed  into  spines,  in  others  into  glands, 
while  in  some  thej  perform,  or  assist  in  performing,  the  function 
of  true  leayes. 

In  the  following  paper  I  propose  to  describe  the  form  and 
arrangement  of  the  stipules  in  many  species,  and  the  purpose 
they  serve  in  the  economy  of  the  plants. 

It  win  be  seen  that  where  stipules  are  absent  there  is  generally 
some  other  arrangement  for  the  protection  of  the  bud ;  and  as 
regards  the  special  problem  suggested  by  Yaucher  in  the  case  of 
the  species  of  ffelianihefnumy  further  study  fully  confirms  the 
suggestion  that  in  those  which  have  broad  petioles  the  petioles 
serve  for  the  protection  of  the  bud,  and  there  are  no  stipules ; 
while  where  the  petioles  are  narrow,  stipules  are  developed  and 
serve  the  same  purpose.  This,  then,  seems  a  complete  and  satis- 
factory answer  to  Yaucher's  problem. 

BANUKCULAOBJi. 

Caltha. — In  Caltha  the  leaves  are  simple ;  the  petioles  thick, 
flattened  or  slightly  grooved  above,  and  dilated  and  sheathed  at 
the  base.  In  the  radical  leaves  the  sheaths  are  membranous, 
colourless  or  pinkish,  continuous  with  and  connate  for  some 
distance  with  the  edges  of  the  leaves,  then  becoming  free  and 
forming  a  cylindrical  sheath,  which  at  first  encloses  the  crown  or 
axial  bud  of  the  plant.  The  sheaths  of  the  cauline  leaves  are 
much  shorter,  and  become  free  from  the  broadly-dilated,  triangular, 
and  amplexicaul  base  of  the  petiole.  The  sheaths  become  gradually 
shorter  on  the  upper  leaves. 

Thalietrum  aquilegifoliumy  Linn. — ^The  leaves  are  at  least  tri- 
temate ;  the  base  of  the  petiole  is  widely  dilated  and  amplexicaul, 
with  the  margins  produced  into  thin,  membranous,  entire  valves 
or  flaps,  which  surround  the  stem  and  at  first  enclose  the  bud. 
Every  trifurcation  of  the  lamina  of  the  leaf  is  subtended  by  mem- 
branous stipular  processes,  which  appear  to  differ  somewhat  in 
their  origin  from  the  primary  sheath.  Behind  the  middle  branch 
of  the  lowest  trifurcation  is  a  large  obrenif orm  or  bifid  stipella, 
with  rounded  lobes ;  at  the  other  joints  of  the  leaf  this  organ  is 
bipartite. 

In  T.  javanieum,  Blume,  the  lobes  of  the  primary  sheath  are 
fringed  at  the  margin  and  traversed  by  branching  veins.    The 
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BecoBdary  stipular  sheaths  are  much  smaller  than  in  T.  aquilegi- 
fMwn. 

Banuneulus  aguatilis,  Liniu,  var.  pieudo-fluUam^  Syrae.— The 
aquatic  Eanunculi,  of  which  the  above  may  be  taken  as  a  type, 
differ  from  the  land-forms  as  regards  the  arrangement  of  the 
stipules,  which  are  adnate  to  the  petioles,  with  ovate  or  triangular, 
obtuse,  free  auricles  or  tips.  They  ar^  membranous  and  attached 
all  round  the  axif ,  so  as  to  form  a  sheath.  The  terminal  bud  is 
enclosed  by  the  stipules  of  the  two  uppermost  expanded  leayes. 
The  developing  leaves  push  their  way  out  at  the  apex  of  the 
atipnlar  sheath.  Similarity  of  conditions  have  therefore  developed 
in  the  aquatic  BanunculaoeiB  an  arrangement  very  similar  to  that 
of  the  Fotamogetons. 

DlLLEKIAOBA. 

Hihbertia  volubUisy  Andr. — ^Tbe  leaves  are  exstipulate  and 
shortly  petiolate;  the  petiole  is  winged,  articulated  with  a  pedestal 
which  is  dilated,  carried  round  the  stem,  and  connate,  forming  a 
cup,  which  is  obliquely  onensiided,  being  very  shallow  at  the  point 
of  union  of  the  posterior  edges.  The  leaf  is  conduplicate  in  bud, 
and  the  lamina  unfolds  first.  The  terminal  bud  is  protected  by 
two  leaves;  mainly  by  the  oldest  unexpanded,  but  partly  by  the 
youngest  expanded  leaf.  The  pedestal  protects  the  base  and  the 
axillary  buds ;  it  persists  a  long  time,  even  for  years^  after  the 
leaf  has  fallen.  In  S.  dewMa^  B.  Br.,  the  petiole  is  deeply 
channelled,  but  not  winged. 

In  DiUenia  indioa^  Linn.,  the  terminal  bud  is  surrounded  by  the 
concave  and  sheathing  petiole  of  the  last  developed  leaf,  or  that 
of  one  in  the  process  of  expansion.  A  small  portion  of  one  other 
leaf  is  exposed,  but  all  are  densely  silky,  attaining  considerable 
size  before  expansion,  and  each  in  turn  clasps  and  covers  the  next 
younger  leaf  more  or  less  completely. 

Axillary  buds  are  seldom  developed,  although  they  form  under 
the  sheath  of  the  petiole  and  are  densely  clothed  with  glossy  pale 
brown  hairs.    The  tree  is  therefore  but  sparingly  branched. 

Ghroom  (Trans.  Linn.  Soc.  ser.  2,  Bot.  vol.  iii.  p.  268)  describes 
and  figures  bud-protection  in  Warmia  Burhidgeiy  Hook,  f .,  where 
the  leaf-sheath  (P  adnate  stipules)  forms  a  cylindrical  chamber 
enclosing  the  bud. 

Potter  (Joum.  Linn.  Soc.,  Bot.  voL  xxviii.  p.  846)  describes  and 
figures  the  bud-protection  in  Wormia  triquetral  Bottb.,  by  the 
adnate  stipules. 


Digitized  by 


Google 


466  BIB  JOHK  LUBBOCK  ON  8TIPULE8, 

MA.eKOLIACIJB. 

This  order  is  one  of  thqae  in  wliich  some  species  haye,  and 
others  ha^e  not,  stipnles.  As  already  mentioned  ( Joum.  Linn. 
8oc.  Tol.  xzyiii  p.  223)  the  winter-buds  in  Eiudtura  are  protected 
by  the  outer  leaves,  which  are  reduced  to  scales.  In  Drimyt  a  few 
of  the  outer  leaves  of  the  resting-bud  are  reduced  to  small  bnict>- 
like  fleshy  organs,  which  become  green  or  red  on  the  resumption 
of  growth.  The  leaves  in  bud  are  convolute,  two  of  the  outer 
ones  enclosing  the  rest. 

In  Magnolia  acuminata^  Linn.,  the  stipules  are  adnate  to  the 
petiole  for  only  half  its  length,  and  in  M,  grandiflora^  Linn.,  at 
the  very  base  only,  connate  at  both  edges,  forming  a  cylindrical 
sheath,  which  encloses  the  bud,  gradually  splitting  as  the  latter 
develops.  The  interesting  case  of  Liriodendron  I  have  already 
described  (Joum.  linn.  Soc.,  Bot.  vol.  zxiv.  p.  84). 

In  Magnolia  glauea^  Linn.,  the  winter-bud  is  covered  by  a  pair 
of  connate  stipules  adnate  to  a  petiole  that  is  less  than  half  their 

Fig.l. 


Magnolia  gUmca,  ad  nat— ^,  point  to  which  the  stiptile  extended  whVe  still 
adnate  in  bod ;  s,  stipule  still  adnate  to  unfolded  leaf;  uj.,  unfolded  lea^ 
twice  oonduplicate  longitudinally  in  the  upper  two-thirds  to  find  loooi 
in  the  interior  of  the  stipule,  and  twisted  below  this  double  folding. 

length.  As  the  bud  lengthens  in  spring,  the  stipules  split  by  a 
regular  fissure  and  at  the  same  time  become  almost  separated 
from  the  petiole. 

Succeeding  leaves  are  j^eriect,  and  each  has  a  pair  of  stipules 
adnate  to  the  top  of  the  petiole  while  in  the  bud-stage,  and  connate 
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along  their  posterior  edges*  The  stipules  further  are  two  or  three 
times  as  long  as  the  petiole,  the  free  portions  being  comiate  hj 
both  edges  like  a  candle-extinguisher  over  the  bud,  so  that  their 
leaf  appears  to  spring  from  the  back.  The  lamina  of  the  leaf  is 
twice  conduplicate,  and  the  two  folds  one  oyer  the  other  slightly 
convolute  round  the  upper  portion  of  their  own  stipules. 

As  the  bud  lengthens  the  protecting  stipules  become  dry  and 
straw-coloured,  the  petiole  remaining  green ;  they  gradually  split 
or  separate  by  a  regular  fissure  at  both  edges  and  fall  away  either 
slightly  united  at  the  apex  in  pairs  or  separately.  As  they  are 
adnate  to  the  petiole,  there  is  some  reason  to  assume  that  the 
stipules  once  formed  a  sheath  pure  and  simple  to  the  leaf  of  some 
ancestral  form.  Afber  expansion,  the  petiole  elongates  above  the 
points  to  which  the  stipules  were  adnate. 

The  flower-buds  are  formed  in  autumn  at  the  ends  of  th& 
shoots,  and  are  generally  protected  by  four  pairs  of  connate 
stipules  adnate  to  a  petiole  without  a  lamina.  In  spring  they 
behave  in  the  same  way  as  the  stipules  of  the  leaf -buds.  The 
petiole  of  the  leaf  immediately  enclosing  the  flower^bud  is  com- 
pletely amalgamated  with  the  stipules.  Sometimes  a  perfect,^ 
though  small  lamina  is  produced  with  a  petiole  prolonged  beyond 
the  stipules,  the  free  portion  of  which  is  short  and  triangular. 
The  pair  immediately  enclosing  the  flower  form  a  club-shaped  cap 
in  accordance  with  the  shape  of  the  flower  and  its  peduncle. 

Magnolia  Umbrella^  Lam.  (syn.  M.  tripetala^  Linn.),  agrees  in  all 
essential  points  with  the  above  as  far  as  the  stipules  are  concerned  ^ 
but  in  some  leaves  the  edges  of  the  basal  part  of  the  lamina  are 
adnate  to  the  upper  part  of  the  stipular  sheath,  leaving  only  a 
small  portion  of  the  tip  free. 

Li  the  monotypic  genus  Laetaris^  comprising  Engler's  Lacto- 
ridacesB  and  placed  by  him  next  to  Magnoliace»  from  its  affinity 
with  DrifM/9  (see  '  Pflanzen&milien,*  Magnol.  p.  19),  the  stipules 
form  an  ocrea-like  structure  embracing  the  succeeding  internode» 
Lactoris  is  included  by  Bentham  in  Piperaceaa. 

BSSBBBIDKA. 

In  Lardizdbala  hitemata^  Buiz  et  Fav.,  stipules  are  absent,, 
but  the  leaves  of  axillary  shoots  appear  like  stipules.  When  the 
shoots  with  their  evergreen  and  leathery  leaves  are  fully  matured, 
the  buds  in  the  axils  of  the  leaves  swell  up  and  produce  a  small, 
simple,  obliquely-ovate  or  cordate  leaf  right  and  left  of  the  axis.. 

UNIT.  jrOXTBir. — BOTAKT,  VOL.  XZX.  2  L 
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These  small  leaves,  owing  to  the  first  intemodes  of  their  axis 
Bot  being  doveloped,  arise  so  closely  to  the  base  of  the  petiole  of 
the  large  leaf  that  they  appear  to  be  the  stipules  of  that  half. 
After  a  time  the  axillary  bud  lengthens  into  a  shoot,  and  a  bud 
is  developed  in  the  axil  of  each  of  the  small  leaves  at  the  base  of 
the  shoot.  The  third  leaf  on  the  axillary  shoot  is  spathulate  and 
much  smaller  than  the  first  two,  but  becomes  green  and  leathery. 
iSucceediog  leaves,  to  a  considerable  number  in  some  instances, 
remain  small,  subulate,  and  bract  or  scale-like ;  in  other  cases 
the  fourth  to  the  seventh  leaf  inclusive  remain  small. 

The  leaves  in  the  bud  are  divided  into  two  or  generally  three 
leaflets,  that  is  they  are  temate ;  on  the  stronger  ones  more  or 
less  perfectly  bitemate,  with  the  leaflets  conduplicate.  A  large 
number  of  these  in  an  advanced  condition  surround  and  protect 
the  bud,  and  are  afterwards  carried  widely  apart  by  the  elongation 
of  the  intemodes.  Meanwhile  the  axillary  buds  are  protected 
by  the  base  of  the  petiole  and  by  the  dilated  persistent  pedestal, 
on  which  the  petioles  are  inserted.    There  are  no  stipules  proper. 

NYKPH.SAOEJB. 

NympluBa, — The  stipules  are  intrapetiolar. 
In  Nymphaa  tuberosa,  Faine,  the  winter-bud  is  under  water 
«nd  consists  of  a  dense  or  compact,  conical  mass  of  leaves  in 
various  stages  of  development  intermingled  with  stipules  and 
covered  by  the  decaying  remains  of  old  leaves  and  their  stipules. 
Each  half  of  the  leaf  is  convolute  longitudinally  from  the  edge 
inwards  to  the  midrib,  including  also  the  basal  auricles. 

The  stipules  are  inserted  on  the  edge  of  the  dilated  pedestal 

ot  the  leaf-stalk,  and  below  the  articulation  of  the  latter ;  and 

are  connate  in  one  plate-like  piece  in  front  of  the  petiole.    They 

mre  therefore  intrapetiolar,  and  attain  a  length  of  1*8-8*5  cm. 

They  are  emarginate  or  variously  dentate  at  the  apex,  and  have 

a  thickened  portion  corresponding  to,  the  midrib.    From  the 

basal  outer  face  of  each  petiole  arises  a  slimy  mass  of  long 

hairs,  which  lie  therefore  in  front  of  the  stipules  of  older  leaves. 

The  object  of  these  stipules  seems  to  be  to  protect  the  tender 

young  leaves  of  the  bud  from  fishes  and  other  aquatic  animals 

that  feed  on  vegetation.    They  are  kept  at  bay  not  only  by  the 

stipules,  but  by  the  hairs  above-mentioned  and  the  fine  bases  of 

the  outer,  older  leaves,  as  well  as  the  dead  decaying  leaves  and 

stipules. 
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Nymphta  alba^  Linn.,  agrees  closely  with  N.  tuberota. 

In  Nuphar  (JV.  advena.  Ait.),  on  the  contrary,  there  are  no 
stipules,  but  the  petiole  is  dilated^into  a  membranous  wing,  which 
tapers  upwards  and  thins  gradually  towards  the  margin.  This 
sheath  becomes  gradually  shorter  in  the  younger  leaves,  till  itforms 
a  mere  basal  auricle.  It  assists  efficiently  in  protecting  the  young 
leaves. 

The  stem-bud  of  Victoria  regia^  Hook.,  is  covered  with  slime 
secreted  partly  by  the  stipules,  partly  by  peculiar  hairs  on  the 
leaf-surface  (Gbebel,  Pflanzen-biol.  Schilderungen,  yL  Wasser- 
pflanzen,  vol.  ii.  p.  233). 

Cbuoiteilb. 

Cardamine  Impatient,  Linn. — The  petiole  is  grooved  from  the 
apex  to  the  base,  which  is  dilated,  and  serves  to  protect  the  younger 
leaves.  Some  of  the  lower  leaves  have  rounded  and  thickened 
auricles,  which  in  the  upper  leaves  become  prolonged  into 
subulate,  obtuse,  falcate  auricles  clasping  the  stem.  These  are 
often  called  stipules.  They  really  correspond  to  the  auricles  of 
other  CrucifersB,  which  are  continuous  with  the  margin  of  the 
leaf. 

In  Heliophila  erithmifoUa,  Willd.,  the  stipules  are  subulate^ 
glandular,  and  inserted  on  the  very  base  of  the  petiole.  Tbe  buds 
are  protected  by  the  dilated  petioles. 

In  S.  amplesieaulis,  Linn,  f.,  the  stipules  appear  to  be  entirely 
Absent.    The  bud  is  protected  by  each  pair  of  leaves  in  succession. 

In  Iheris  $axatilis,  Linn.,  the  stipular  processes  are  subulate, 
bristle-like,  and  inserted  on  the  stem  close  to  the  edges  of  the 
leaf.  The  terminal  buds  are  effectively  protected  by  the  crowded 
imbricate  leaves.  A  similar  arrangement  occurs  in  many  allied 
species.  In  J.  Garrexiana,  All.,  the  stipules  are  also  subulate, 
but  apparently  glandular.  In  J.  amara^  Linn.,  the  petiole  is 
winged  for  a  great  part  of  its  length,  but  ezstipulate. 


Vioi 

Ifymenanthera  is  generally  said  to  be  exstipulate ;  but  JJ.  eraui- 
Jblioj  Hook.  f.  (fig.  2),  has  small,  scarions,  pale  brown  or  grey,  tri- 
angular stipules  inserted  on  the  slightly  dilated  base  of  the  petiole 
dose  to,  and  even  apparently  on,  the  stem.  They  are  dliate  at 
the  maiyin,  and  are  often  torn.    They  are  only  1  mm.  long,  and 

2l2 
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yet  afford  a  ooxuriderable  amount  of  protection  to  the  young  bud. 
PerliapB  they  may  be  yery  caducous  and  have  therefore  been 
overlooked. 

Kg.  2. 


ffyni0iumthera  eratnfoUa,  x  2. 
FOBTUXACBiB. 

In  Foriulfloa  grand\flora^  Hook.,  the  leaves  narrow  suddenly 
into  a  short  petiole,  furnished  with  numerous,  woolly-like  set®. 
The  set®,  aided  by  the  crowded  leaves  at  the  apex  of  the  stem 
and  branches,  effectively  protect  the  bud. 

In  Oalandrima  umbellata^  DC,  the  leaves  are  crowded  in  dense 
fascicles  and  are  narrowed  downwards  but  not  distinctly  petiolate; 
the  basal  portion  is  again  much  dilated,  with  a  broad  insertion, 
and  strongly  cih'ate  with  coarse  hairs  to  the  summit  of  the 
dilated  portion  or  rather  beyond  it.    There  are  no  stipules. 
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Claytonia  peffoliata,  Donn,  is  also  exstipulate,  the  petioles 
being  greatly  dilated  and  thickened  at  the  base,  with  a  membra- 
nous margin.  The  buds  are  effeotivel  j  protected  by  the  numerous 
dilated  and  imbricated  petioles.  Stipules  are  also  absent  in 
Talinum. 

P.  Pax  in  his  account  of  the  fiimily  in  the  *  Fflanzenf  amilien ' 
observes  that  the  widely  distributed  metamorphosis  of  the 
stipules,  in  this  family,  to  protectiye  organs  for  the  axillary 
Bhoot  or  the  inflorescence,  is,  like  the  fleshy  character  of  the 
leaves,  closely  connected  with  the  habitat — ^the  dry  plains  of  the 
Karroo  and  CaUf  omia. 

The  stipules  are  reduced  to  axillary  bundles  of  hairs  not 
lOnly  in  Fortulaca^    but   also  in   Talinopnty    Qrakattdaf   and 

TEBNSTBdinACBJB. 

This  order  is  generally  exstipulate.  For  instance  in  Ewrya 
Japoniea^  Thunb.,  the  leaves  are  without  stipules,  sessile,  and  con- 
volute in  bud.  The  oldest  unfolded  leaf  is  rolled  round  the  bud, 
-covering  the  whole  except  a  small  part  which  is  protected  by 
the  next  oldest  leaf. 

Evenwhenstipules  occur,  they  aregenerally  small  and  caducous. 
In  8taehyuru9  pracox^  Sieb.  ft  Zucc.,  they  are  subulate,  carinate, 
«lenderly  acuminate,  glandular,  serrate,  and  6-10  mm.  long. 
They  fall  away  as  the  leaves  attain  full  size.  They  are 
inserted  at  the  very  base  of  the  petiole  or  even  on  the  persistent 
pedestal.  The  stipules  of  the  first  and  second  unexpanded  leaves 
together  almost  cover  the  younger  leaves. 

In  Engler  and  Prantl's '  Pflanzenfamilien '  Stcichywrus  is  placed 
in  a  distinct  order  Stachyuraeea,  and  Caryocar  similarly  in 
Caryocaraoea^  so  that  TemstroBmiace®  proper  (called  Theacete) 
iire  exstipulate. 

In  Caryoear  nueiferum,  Linn.,  the  stipules  are  much  more 
•developed,  interpetiolar,  and  all  four  stipules  of  the  opposite 
leaves  are  connate  in  two  pieces,  inserted  upon  the  stem  a 
little  above  the  leaves  to  which  they  belong,  completely  pro- 
tecting the  bud. 

Maltacxjb. 

In  Altkma  HeUreichii^  Boiss.,  the  petioles  are  terete,  thickened 
iit  the  base,withaprominent  pedestal.   The  stipules  are  foliaceouS| 
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tolerablj  large,  and  more  persistent  than  the  leaves  to  wUcb 
they  belong,  bifid  at  the  apex,  erect,  and  inserted  on  the  pedestal 
on  a  level  with  the  insertion  of  the  leaf.  The  buds  are  thus- 
protected  by  the  erect  stipules  on  two  sides,  and  by  the  stem 
and  petiole  on  the  other  two.  The  terminal  buds  consist  of 
numerous  leaves  folded  into  a  small  space  along  the  course  of 
the  principal  veins,  and  of  numerous  stipules  which  equal  the- 
leaTes  in  length;  both  leaves  and  stipules  are  verj  hairy,  so- 
that  altogether  the  protection  afforded  is  considerable. 

Towards  the  apex  of  the  stem  the  leaves  become  very  much 
reduced  in  size,  and  finally  disappear  long  before  the  stem  has 
eeased  to  grow  or  produce  flower-buds.  The  stipules  remain^ 
and  are  connate  into  a  5--6-fid  semiamplezicaul  piece,  supporting 
and  protecting  the  flower-buds  in  their  earlier  stages.  The 
latter  are  intensely  downy. 

In  Althga  roiea,  Cav.,  the  stipules  are  similar  to  those  of 
A.HeldreicUL  In  ^q^ic»naZ»t,  Linn.,  they  are  linear  or  subulate^ 
entire,  acuminate,  or  bifid,  with  unequal  segments,  and  caducous. 
In  Ahufilon  meffopotamicum,  St.-Hil.  &  Naud.,  the  stipules  are- 
ovate,  acute,  concave  on  the  back  when  fully  developed,  unequal' 
at  the  base,  the  side  away  from  the  petiole  being  the  larger,  and 
that  next  the  petiole  cut  away ;  they  are  unequal  in  size,  that 
on  the  upper  side  of  the  drooping  branches  being  the  broader 
and  often  the  longer.  They  appear  to  be  about  as  persistent  aa- 
the  leaves,  and  amply  protect  the  terminal  buds. 

In  Sidaleea  Candida^  A.  Gray,  the  large  ovate  green  stipules 
cover  the  young  leaves  or  inflorescence. 

In  Callirhoe  involucrata^  A.  Gray  (fig.  3),  the  leaves  are 
8-7-lobed  or  parted,  with  long  or  short  petioles  grooved  on  the 
upper  side,  slightly  dilated  at  the  base.  The  stipules  are 
foliaeeous,  obliquely  ovate,  the  lower  ones  generally  entire  with 
an  auricle  on  the  side  next  the  axis,  inserted  with  a  broad 
base  upon  the  stem  and  clasping  the  latter  with  its  aurideSr 
while  the  other  edge  overlaps  and  entirely  covers  its  own 
petiole,  although  not  adnate  to  it.  Towards  the  apex  of  tho 
flowering  stem  the  leaves  become  smaller  and  finally  disappear 
altogether.  The  stipules  are,  however,  developed,  and  are 
connate  throughout  their  length  into  one  keeled  piece  erosely 
toothed  along  the  apex.  The  internodes  are  very  slightly 
developed  here,  so  that  the  upper  flowers  appear  crowded 
together  in  one  involucrated  raceme.    Both  terminal  and  axillary 
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budfl  (the  latter  being  flower-buds)  are  well  proteeted  here  by 
the  connate  stipnlea.    The  axillary  buds  on  the  lower  part  of 


OMrioe mooluertUa,  ad  nat— ^  sjob;  I,  nppennoft  perfeot  leaf;  p,  azillarj 
pedande ;  st,  itipale  still  free,  bat  the  flnt  pair  above  this  connate. 

the  stem  mostly  consist  of  a  solitary  flower,  which  is  also  pro- 
tected in  its  early  stages  by  the  stipules,  stem,  and  petiole  of 
the  leaf.  In  O.  pedata^  A.  Gray,  the  stipules  are  similar,  but 
apparently  never  connate. 

STSBOVLIACEiB. 

Theohrotna  Caeao^  linn. — Leayes  alternate,  distichous,  petiolate, 
stipulate,  oblong-elliptic,  thinly  puberulous  beneath  when  young, 
glabrous  when  old,  coriaceous,  persistent ;  petiole  subterete  or 
slightly  flattened  abore,  thickened  at  both  ends.  Stipules 
subulate,  acute,  green,  finely  puberulous,  deciduous. 

Terminal  bud  in  the  resting  stage  covered  by  three  or  four 
scales  or  reduced  leaves,  which  are  caducous.  In  the  growing 
stage  it  is  covered  by  two  pairs  of  stipules,  one  pair  belonging 
to  an  expanded  and  developing  leaf,  and  the  other  to  the  leaf 
about  to  develop.  The  leaf  in  the  bud  state  is  folded  together 
or  subconduplicate,  very  narrow,  and  covered  with  hairs ;  it  con- 
tinues to  increase  in  size  long  after  it  has  unfolded. 

The  axillary  buds  are  sheltered  by  the  thickened  base  of  the 
leaf  and  by  the  stipules,  but  they  remain  very  small  the  first 
season  and  are  covered  by  downy  s<»les. 

In  the  West  Australian  genera  Thomasia  and  Cfuichenotia  the 
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stipuies  are  generallj  f oliaceous  ;  in  the  latter  often  as  large  as 
the  leaTes. 

Berrya  Ammonilla,  Soxb. — ^Leayes  alternate^  petiolate,  stipa- 
late,  cordate,  or  the  smaller  ones  oblong  with  a  cordate  base, 
&-7-neryed  at  the  base,  irregularly  dentate,  membranous  bat 
persistent;  petioles  terete,  slender,  thickened  at  the  base, 
elongated,  pilose  in  their  earlj  stages.  Stipules  terete  or  fili- 
form, slender,  downy,  inserted  upon  the  axis  dose  to  the  base  of 
the  petiole  in  their  early  stages,  but  ultimately  removed  from  it 
a  little  way,  deciduous. 

Terminal  bud  coyered  by  the  leayes  and  their  slender  stipules. 
The  lamina  of  the  leaf  is  more  or  less  involute  at  the  margins. 
The  stipules  are  as  long  as  the  leaves  while  the  latter  are  in 
their  early  stages  and  sessile,  but  they  protect  only  the  spaces 
between  every  two  leaves. 

Axillary  buds  very  small,  and  in  their  early  stages  nestling 
partly  between  a  depression  or  cavity  and  the  base  of  the  petiole. 

In  the  monotypic  genus  DiplopTiraetum^  from  Java,  the  stipules 
are  dimorphic  Both  are  leafy  and  buUate,  but  while  one  of 
oach  pair  is  bifid  and  bristly  the  other  is  entire. 

Uheoearpus  edulis^  Teysm. — Leaves  opposite,  decussate,  un- 
equal, petiolate,  stipulate,  ovate-oblbng,  subcordate  at  the  base, 
incurvinerved,  pubescent  on  both  surfaces,  persistent ;  petioles 
short,  slightly  dilated  at  the  base,  convex  above,  and  somewhat 
flattened  towards  the  base.  Stipules  in  pairs  owing  to  the 
leaves  being  opposite  (a  rare  circumstance  in  this  genus),  small, 
subulate,  deciduous. 

Terminal  bud  in  the  growing  state  consisting  of  strongly  in- 
volute leaves,  standing  face  to  face  over  the  younger  members, 
but  not  in  any  way  imbricate,  densely  hairy.  The  stipules  occupy 
the  space  between  the  leaves  where  the  latter  are  narrowed  to  the 
base,  making  the  protection  of  the  next  growing  pair  Complete. 

Axillary  buds  often  elongating,  densely  hairy  in  their  younger 
stages,  and  protected  by  the  stipules  and  the  ascending  petioles 
of  the  leaves  to  which  they  belong. 

In  the  small  genus  VaUea,  from  the  mountains  of  New 
Granada  and  Peru,  the  stipules  are  large  and  almost  foliaceous, 
renif  orm  in  shape. 

Ch.  Brunner,  in  Ann.  Sci,  Nat.  s6r.  8,  vol.  viii.  p.  356,  on  the 
buds  and  inflorescence  of  the  Lime,  discusses  the  stipular 
character  of  the  bud-scales. 
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Gebaniacks. 

This  family  difiera  considerably  as  regards  stipules.  Some  are  ex- 
•stipulate.  Averrhoa  Carambola,  Linn.,  for  instance,  is  exstipulate ; 
the  leaves  are  conduplicate  in  bud,  three  of  them  coyering  tbe 
younger  ones,  which,  moreoyer,  are  protected  by  long  silky  hairs. 

In  Itnpaiiens  parv\floray  DC,  the  edge  of  the  petiole  is 
furnished  with  one  or  two  stalked  glandular  processes  of  un- 
equal size.  It  is  also  decurrent  upon  the  stem,  forming  a  slender 
ridge  on  either  side,  which  also  bears  numerous,  shortly. stalked 
glands.  These  do  not  increase  in  number,  so  that  they  become 
gradually  separated  by  the  elongation  of  the  stem.  Those  on 
the  edges  of  the  stem  increase  considerably  in  size,  and  appear 
io  represent  stipules  such  as  those  of  Fuchsia,  Oircaa.  The 
hud  is  protected  by  the  short  and  stout  bases  of  the  leaves. 

Whatever  doubt  there  may  be  whether  the  term  stipule  can  be 
applied  to  these  glandular  processes,  some  species  of  the  genus 
Oaalis  are  certainly  stipulate,  though  the  stipules  present  con- 
siderable difEerences.  The  '  Genera  Plantarum  '  does  indeed 
describe  the  genus  as  exstipulate ;  and  this  is  no  doubt  true  of 
most  species,  perhaps,  for  instance,  of  all  the  South-African  forms. 
On  the  other  hand,  our  three  British  species,  O.  Aeetoselloy 
Linn.,  O.  eomicuhta,  Linn.,  and  O.  striata,  Linn.,  are  all 
stipulate.  The  transition  from  exstipulate  to  stipulate  species 
Is  very  gradual.  O.  purpurata,  Jacq.,  has  subterete  petioles, 
flattened  above,  and  articulate  with  a  pedestal,  both  the  pedestal 
and  the  petiole  being  densely  glandular  and  pubescent.  The 
stipules  or  their  representatives  are  completely  adnate  to  the 
edges  of  the  pedestal,  and  terminate  abruptly  so  as  to  form 
a  triangular  tooth  at  the  upper  outer  angle.  They  are  mem- 
branous and  sheath-like.  At  the  close  of  the  season's  growth 
there  are  sometimes  several  imperfect  leaves,  and  the  sheaths 
in  these  cases  become  greatly  expanded.  They  persist  after 
their  leaves  have  fdlen,  and,  with  the  pedestals,  completely 
invest  the  bud.  In  O.  floribunda  the  arrangement  as  regards 
the  bud  is  similar,  but  the  points  of  the  stipular  sheath  are 
rather  longer. 

In  O.  comiculata^  Linn.,  the  stipules  are  submembranous, 
strongly  ciliate,  and  terminate  abruptly  at  the  upper  end.  They 
are  folded  round,  and  amply  protect  both  the  terminal  and  axillary 
-buds.    The  terminal  bud  consists  of  several  leaves  folded  one 
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within  the  other,  or  within  the  stipules  of  one  another.  Tho 
leaflets  are  conduplicate  and  parallel,  and  bj  the  circiDate  cur- 
rature  of  the  petiole  they  are  brought  down  and  lie  between 
their  own  stipules  in  their  early  stages.  Each  successive  leaf 
behaves  in  the  same  way.  The  flower-buds  are  axillary  and 
likewise  covered  by  the  stipules  in  their  earlier  stages. 

In  Oxalis  oregana^  Nutt.,  the  arrangement  is  similar  to  that 
of  O.  eomiculata,  but  the  pedestals  are  larger  and  much  dilated 
towards  the  base. 

In  O.  pttheMcenSy  H.  B.  &  K.,  the  stipules  are  more  prominent 
and  well  developed.  They  are  adnate  to  the  edge  of  the  pedestal, 
membranous,  hairy  on  both  surfaces,  colourless,  and  persist  loiig^ 
after  the  leaves  have  fallen. 

Irmisch,  Th.,  in  Bot.  Zeit.  1874,  describes  and  figures  the 
stipules. 

ItlSACEM. 

In  the  small  closely  allied  natural  order  Linaee»  stipules  may 
be  present  or  absent. 

In  Badiola  absent. 

In  Linum  absent  or  present  as  glands. 

In  Beinwardtia  f oliaceous,  but  often  very  small. 

Trelease,  in  his  Bevision  of  the  North-American  lanaceffi 
(Trans.  St.  Louis  Acad,  of  Science,  vol.  v.  no.  1, 1887),  uses  the 
absence  of  stipules  or  the  presence  of  stipular  glands  in  his 
subdivision  of  the  genus  Linum. 

SlMABUBE^. 

In  compensation  for  the  absence  of  stipules  the  buds  are  scalj  ;. 
petioles  dilated  at  the  base. 

PicrcBna  eaeeUa,  Linn. — ^The  leaves  are  alternate,  petiolar,  ex* 
stipulate,  imparipinnate,  coriaceous,  glabrous,  persistent,  with 
elliptic  leaflets  of  unequal  size,  the  uppermost  being  the  largest  'r 
petioles  semiterete  in  the  upper  half,  and  shallowly  grooved  on 
the  upper  face,  terete  downwards,  dilated  and  thickened  at  the 
base,  thinly  pubescent  with  adpressed  hairs. 

The  terminal  buds  in  the  resting  stage  (in  the  specimen 
examined)  were  covered  at  the  base  of  the  petiole  by  one  or  two 
of  the  last  developed  leaves,  of  which  one  may  have  fallen  away,, 
leaving  a  persistent  pedestal,  and  also  by  two  or  more  leaves 
reduced  to  the  condition  of  scales.     The  latter  consists  of  tho 
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whole  leaf  in  a  sessile  condition,  haying  a  tiifid  but  very  small 
lamina.  The  first  and  succeeding  perfect  leaves  have  conduplicate 
leaflets  folded  very  compactly  in  front  of  the  midrib.  All  leaves 
at  this  stage,  whether  perfect  or  otherwise,  are  covered  with 
adpressed  hairs. 

The  axillary  buds  are  small,  scaly,  hairy,  and  rest  in  a  slight 
depression  between  the  thickened  base  of  the  petiole  and  the 
axis. 

OOHNACE^. 

In  Oehna  mult\flora^  DC,  the  petiole  is  very  short,  flattened 
on  the  upper  side ;  the  stipules  are  intrapetiolar,  connate  at  the 
base,  subulate,  acute,  quickly  becoming  brown  and  caducous. 
The  growing  bud  develops  rapidly,  aud  the  stipules  fall  away  on 
the  expansion  of  the  leaves. 

In  Oomphia  iolicifoliay  St.-Hil.,  the  leaves  are  shortly  petiolate ; 
the  stipules  subulate,  acuminate,  slender,  8-18  mm.  long,  inserted 
upon  the  stem  close  to  the  edges  of  the  petiole,  connected  at  the 
base  by  an  intrapetiolar  rim,  soon  becoming  reddish  brown  and 
dead,  but  persistent.  They  remain,  indeed,  even  on  the  stems 
and  branches  when  the  lower  leaves  of  the  previous  season's 
shoots  have  fallen.  The  terminal  bud  is  completely  enveloped  by 
the  convolute  stipules  of  the  last  developed  leaf.  The  axillary 
buds  are  protected  in  their  earlier  stages  by  the  connate  portion 
of  the  stipules,  and  further  sheltered  by  the  permanently  erect 
free  portions  ♦. 

MELTAOEiE. 

In  this  order  there  are  no  stipules. 

Carapa  guianennsy  A.\i}o\. — The  leaves  are  alternate,  exstipulate, 
petiolate,  equally  pinnate,  with  4-6  or  more  pairs  of  oblong, 
shortly  petiolulate  leaflets,  glabrous,  coriaceous,  persistent ; 
petiole  long,  terete,  suddenly  very  much  thickened  at  the  base. 
Terminal  bud  surrounded  by  very  much  reduced  and  thickened 
scales,  several  of  which  appear  little  more  than  cortical  out- 
growths of  the  bark,  so  that  the  outer  ones  do  not  close  over  the 

*  GKlg,  in  his  account  of  the  family  in  Engler  and  Frantl's  '  Pflanzen- 
fiuniUen/  diyides  the  genus  Ouratea  into  two  sections:— I.  Neo-ouratea,  Sti- 
pules lateral,  not  joined.  American  species. — II.  FaicB-ouratea.  Stipules  more 
or  less  intra-axillary,  joined  but  more  or  less  deeply  out,  often  to  the  base. 
Old  World  species. 
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top  of  the  bud,  wUch  in  the  resting  stage  is  extremely  short,  as 
in  BoUnia  ^teud^Acacia.  The  axillary  buds  are  minute,  evi- 
dently seldom  developed,  as  the  plant  is  of  stout  habit  and  very 
little  branched,  resting  in  a  small  cavity  of  the  axis,  and  partly 
aurrounded  by  the  base  of  the  thick  petiole. 

Cedrela  sinensis^  Juss. — ^The  winter-bud  is  protected  by  four 
or  five  modified  leaves,  the  first  two  of  which  do  not  elongate 
very  much  in  spring,  while  the  others  become  green,  but  fleshy 
and  scarcely  foliaceous.  All  five  are  broadly  triangular  and 
entire  or  slightly  emarginate,  or  the  fifth  may  have  rudimentary 
leaflets.  These  are  followed  by  two  perfect  pinnate  leaves,  which 
have  broadly  dilated  bases  with  no  trace  of  an  axillary  bud  in 
the  axil  of  either.  Succeeding  ones  have  a  small  axillary  bud 
that  is  already  well  developed  while  the  leaf  is  still  quite  yoimg 
and  unexpanded.  This  bud  is  protected  to  a  great  extent  by  an 
open  cavity  at  the  base  of  the  petiole,  as  in  Bhus  semialata,  Murr., 
JS.  japonica  var.  Osheckii^  B.  Cotinm^  Linn.,  and  others.  The  bud 
likewise  remains  very  small  till  the  following  spring. 

The  terminal  bud  is  protected  mainly  by  the  broad  bases  of  the 
petioles,  which  remain  erect  till  the  lamina  has  attained  some 
size.  It  dies  in  winter,  or  is  continued  in  spring  with  some  diffi- 
-culty,  and  is  always  later  in  commencing  to  develop  than  the 
lateral  ones. 

In  Chloroxylon  Swietenia^  Linn.,  the  paripinnate  petiolate 
leaves  are  exstipulate,  glabrous,  persistent ;  leaflets  in  numerous 
pairs,  small,  oblong,  entire,  obliquely  cut  away  on  the  posterior 
«ide  towards  the  base ;  petiole  slender,  subterete,  convex  above, 
dilated  and  thickened  at  the  base,  thinly  scurfy  or  pubescent, 
articulated  with  the  stem,  and  green,  while  all  beneath  the  arti- 
culation is  brown. 

The  conical  terminal  bud  is  covered  by  three  or  more  subulate, 
succulent,  green  and  pointed  scales ;  in  any  case  three  scales  cover 
all  the  younger  members,  and  some  additional  protection  is 
afibrded  by  the  base  of  one  or  two  of  the  last-developed  leaves. 

The  axillary  buds  are  very  small,  covered  by  two  or  more  scales 
and  closely  protected  by  the  dilated  base  of  the  petiole.  During 
winter  many  of  the  leaves  fSall,  leaving  the  buds  unprotected 
otherwise  than  by  the  scales* 
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Olacinba. 

This  order  is  exstipulate. 

In  ViUarena  grand^ra,  Fisch.,  the  petioles  are  short  and 
semiterete,  not  dilated,  but  grooved  at  the  base ;  the  axillary 
budSy  which  are  small,  nestle  between  the  axis  and  the  grooyed 
petiole.  The  terminal  bud  is  also  small,  and  consists  of  a  small 
mass  of  convolute  leaves. 

Celastbotx^. 

Euonymt$9  radieans,  Sieb.  &  Zucc. — The  leaves  are  opposite  and 
decussate,  but  all  turned  to  the  upper  side  of  the  creeping  stems,^ 
and  appearing  distichous.  In  this  case  they  are  ovate,  generally 
small ;  but  on  short  erect  and  stiff  branches  they  are  large,  lanceo- 
late,  regularly  decussate,  and  stipulate*  In  the  bud  each  pair 
completely  covers  the  younger  members ;  the  individual  leaves 
are  concave  or  folded  longitudinally  so  as  to  enclose  the  yoimger 
ones,  and  are  half-equitant,  narrowed  to  the  base.  The  resting 
bud  consists  of  six  or  seven  pairs  of  leaves  reduced  to  the  con- 
dition of  concave  scales,  more  or  less  auricled  at  the  base,  and 
exstipulate.  Sometimes  the  shoots  assume  a  resting  condition 
in  summer,  forming  a  bud  protected  by  one  or  few  pairs  of 
scales. 

The  stipules  are  small,  bi-tri-fid,  membranous,  colourless,  and 
situated  at  the  very  base  of  the  leaf,  where  it  is  narrowed  away 
at  that  part  which  develops  into  the  petiole.  They  soon  become 
brown,  fall  away  early ;  they  are  absent  from  the  scales  of  the 
resting  bud. 

Axillary  buds  arise  in  the  axils  of  the  leaves,  while  the  latter 
are  still  young  and  erect  at  the  base,  and  are  sheltered  by  their 
own  scales,  by  the  stem,  petioles,  and  to  a  slight  extent  by  the 
small  stipules. 

Oatha  edulis,  Eorsk.,  presents  us  with  an  interesting  case  of 
stipules  of  two  kinds  on  one  leaf. 

The  leaves  are  alternate,  petiolate,  stipulate,  elliptic,  or  obovote- 
elliptic,  serrate,  coriaceous,  glabrous,  persistent ;  the  petiole  short, 
semiterete,  rather  deeply  grooved  above,  prominently  edged,- 
scarcely  dilated  at  the  base,  articulated. 

The  stipules  are  of  two  kinds.  The  outer  set  or  true  stipules  are 
subulate,  acuminate,  ciliate,  with  a  strong  midrib,  erect,  adpressed 
to  the  axis,  and  having  the  anterior  half  lying  in  front  of  th& 
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petiole.  They  are  semipersistent,  but  manj  of  them  fall  during 
the  first  winter.  The  other  set  of  stipules  consists  of  coarse 
fringes  or  cilisB,  not  unlike  the  ramenta  of  ferns,  and  are  intr&- 
petiolar,  extending  in  front  of  the  true  stipules  and  the  petioles. 
When  the  outer  ones  fall,  the  plant  appears  to  possess  these 
fringes  only.  The  *  GFenera  Plantarum  *  says  "  StipulsB  e  dliis 
paucis,"  and  seems  to  refer  to  these  fringes  only. 

The  terminal  bud  (at  least  in  the  resting  stage)  is  completely 
covered  by  the  true  stipules,  and  further  protected  by  the  petioles 
of  one  or  more  of  the  last-developed  leaves,  which  are  either  small 
or  imperfect. 

Cassine  is  said  in  the  ^  Genera  Plantarum '  to  be  exstipulate. 
C,  Maurocenia,  Linn.,  however,  has  small,  subulate,  acute  stipules, 
glandular  at  the  margin,  erect,  gummy  in  the  young  stage, 
2-2*5  mm.  long,  soon  becoming  brown  or  black,  but  persistent. 

The  terminal  bud  in  the  resting  stage  is  covered  by  scales  or 
imperfect  leaves,  with  stipules  which  persist  after  the  imperfect 
leaves  have  fallen.  It  is  also  protected  by  the  petioles  of  the 
last-developed  pair  of  leaves.  In  the  growing  stage  it  is  pro- 
tected by  the  stipules  and  by  the  petioles  of  the  youngest 
expanded  pair  of  leaves,  as  well  as  by  the  developing  pair  when 
there  are  any  in  this  condition. 

Bhamnhb. 

In  Zizyphu9  Jujuha^  Lam.,  the  leaves  are  alternate,  somewhat 
irregular  at  the  base  of  the  branches,  but  for  the  greater  part 
distichous,  petiolate,  stipulate,  oval,  serrulate,  S-nerved,  glabrous 
or  thinly  pilose  beneath,  persistent ;  petiole  short,  grooved  above, 
not  dilated  at  the  base,  hairy. 

The  stipules  are  spiny,  unequal  (that  on  the  upper  side  of  the 
«hoots  being  the  longest),  straight,  sharp,  grey  with  a  brown  tip. 

The  terminal  bud  consists  of  involute  leaves  standing  face  to 
face,  but  touching  one  another  by  their  edges  only,  and  very 
hairy  on  the  back.  At  this  stage  the  stipules  are  erect,  and 
occupy  the  spaces  between  the  leaves ;  but  they  ultimately  become 
spreading.  , 

The  axillary  buds  are  very  small,  and  nestle  between  the  groove 
of  the  petiole  and  the  axis. 

The  plant  is  evidently  adapted  for  a  dry  climate  and  situation ; 
and  the  stipules  serve  to  protect  it  against  browsing  animals. 
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Zizyphut  ruffosa^  Lam.,  has  larger,  roundlj  oyal  leaves.  One 
stiptQe  stands  straight  out  at  right  angles  to  the  axis,  while 
the  other  remains  nearlj  erect,  but  incurved  towards  the  axis. 

The  terminal  bud  in  the  growing  state  is  protected  to  a  slight 
extent  bj  their  stipules,  but  more  effectively  by  the  tomentum 
on  the  underside  of  the  leaves,  and  by  the  large  size  the  latter 
attain  before  expansion. 

In  Faliurus  australis,  G»rtn.,  the  stipules  serve  two  pur- 
poses. They  are  spiny  and  dimorphic.  On  the  strong  upright 
young  stems  they  are  largest  and  longest,  subulate,  slightly 
Recurved,  and  equal  or  nearly  so.  On  the  more  slender  lateral 
shoots  with  distichous  leaves  they  are  very  unequal  in  size  and 
dissimilar.  Those  on  the  upper  side  of  the  branches  are  the 
longer,  subulate,  long-pointed,  straight,  ascending  in  two  ranks, 
one  to  the  right  and  the  other  to  the  left,  according  to  the  side 
of  the  shoot  on  which  it  is  developed.  On  the  lower  face  of  the 
shoots  they  are  short,  subulate,  and  decurved  or  hooked,  and 
arranged  in  two  ranks,  as  are  those  on  the  upper  face  of  the 
shoots. 

In  the  bud  state  they  are  erect,  greatly  elongated,  in  fact  often 
longer  than  the  leaves  to  which  they  belong,  acutely  pointed,  but 
as  yet  quite  soft.  Their  numbers  would  afford  some  protection 
to  the  leaves  in  the  bud  state,  as  the  latter  are  crowded ;  but  the 
chief  object  would  seem  to  be  that  the  straight  ones  protect  the 
plants  from  browsing  animals,  while  the  hooked  ones  would  not 
only  answer  the  same  purpose,  but  assist  the  plant  to  climb  or 
scramble  up  amongst  other  bushes  or  shrubs. 

In  Ceanothus  ri^idus^  Nutt.,  the  stipules  in  the  full-grown  state 
are  triangular,  obtuse,  short,  stout,  or  thick  at  the  base,  rigid, 
pale  reddish  brown,  persistent. 

They  attain  their  full  size  while  still  in  bud,  and  while  the  latter 
is  compact  they  equal  the  leaves  in  length.  At  this  stage  they 
are  ovate  and  pointed ;  but  as  they  get  older  the  thinner  and 
more  membranous  part  becomes  brown  and  falls  away.  They 
therefore  serve  to  protect  the  young  leaves  in  the  bud  state ;  and 
as  the  intemodes  become  elongated  a  little  behind  the  growing 
apex,  they  constitute  a  good  protection  to  the  axillary  buds,  which 
begin  to  develop  at  a  very  early  stage  of  the  growing  shoot ;  in 
£&ct,  they  are  almost  coeval  with  the  terminal  bud,  developing 
one  or  two  pairs  of  leaves  on  very  short  shoots  in  the  axils  of  the 
leaves  of  the  primary  axis,  and  then  in  the  majority  of  cases  become 
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arrested,  although  a  large  number  of  them  on  the  stronger  stem» 
elongate,  forming  branches. 


SAPnn>AOBiE. 

The  Sapindace»  are  generally  exstlpulate. 

PauUinia  forms  an  exception.  The  leaves  are  alternate,  3-4 
times  pinnate,  petiolate,  stipulate,  evergreen,  pubescent  while 
unfolding,  but  afterwards  glabrous,  or  nearly  so,  or  sparsely 
pilose  \  petiole  subterete,  sballowly  grooved  above,  densely  pubes- 
cent with  curled  or  hooked  hairs ;  thickened,  and  pulvinaied  at 
the  base. 

The  stipules  are  moderate  in  size,  subulate,  acute,  pubescent. 

The  segments  of  the  leaves  are  separately  involute  or  im- 
perfectly oouduplicate,  and,  with  the  branches  incurved,  form 
a  davate  mass.  The  stipules  attain  full  size,  or  nearly  so,  in 
the  bud,  and  occupy  the  space  between  the  axis  and  each 
leaf. 

Serjania  contains  some  species  which  are  exstipulate;  but 
S.  Caracasma^  Willd.,  has  small  subulate  stipules,  which  often 
persist  after  the  leaves  have  fiedlen. 

In  the  Maples,  where  stipules  are  absent,  the  bud  is  protected 
by  scales  which,  as  Gbebel  has  shown,  represent  a  broadening  or 
the  leaf-base  with,  at  the  same  time,  suppression  of  the  upper 
part. 

In  Melianthus  major,  Linn.,  the  leaves  are  imparipinnate,  alter- 
nate, stipulate,  with  the  leaflets  more  or  less  decurrent  upon  the 
midrib,  especially  the  uppermost  parr. 

The  stipules  are  large,  foliaceous,  adnate  to  the  petiole  for 
the  lower  half  of  their  length  or  more,  free  from'  the  petiole  in 
the  upper  portion,  but  intrapetiolar  and  connate  almost  to  the 
apex,  which  is  bidentate,  decurrent  below  the  insertion  of  the 
petiole,  adnate  to  the  stem,  amplexicaul,  and  connected  at  the 
base  on  the  posterior  side  by  a  slight  rim,  glaucous,  glabrous ; 
the  upper  free  portion  is  ovate. 

These  stipules  do  not  protect  their  own  leaf,  but  are  completely 
rolled  round  all  the  younger  members  of  the  terminal  bud,  and 
even  sL'ghtly  overlap  one  another,  as  in  Leea  coccinea^  Planch.,, 
and  Bucklandia  populnea,  R.  Br.  Their  being  decurrent  upon 
the  stem  enables  them  the  more  completely  to  enclose  the  bud. 
Their  own  leaf  nearly  attains  full  size  before  they  themselves 
unfold.    After  they  spread  open  they  only  afford  partial  shelter 
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to  the  axillary  bud,  whicb  receiyes  some  protection  from  a  deep* 
groove  in  the  petiole,  extending  as  far  as  the  adnate  portion  of 
the  stipule. 

Staphylea  pinnaia,  Linn. — The  winter-bud  is  already  well  deTO- 
loped  by  the  end  of  July,  and  is  protected  by  two  pairs  of  leayes 
reduced  to  the  condition  of  scales,  the  outer  pair  of  which  are  con- 
duplicate  oyer  the  bud,  slightly  imbricate,  and  each  scale  covering 
about  half  the  bud.  The  inner  pair  are  unequal  in  size,  and  each 
is  involute  so  as  to  cover  about  three-fourths  of  the  bud  indepen- 
dently of  one  another,  except  that  one  is  for  the  most  part  covered 
by  the  other. 

The  leaflets  of  the  imparipinnate  leaves  are  involute  in  tho 
bud,  forming  linear- subulate  pieces,  and  stipellate.  The  stipell»^ 
occupy  the  spaces  between  tiie  pairs  of  leaflets.  The  stipules 
are  lanceolate  or  subulate,  and  similar  to  the  leaflets  except  that 
they  are  merely  concave  (not  involute),  membranous  and  ciliate- 
serrate  at  the  edges,  with  one  half  of  each  in  front  of  the  leaf  ,^ 
while  the  other  halves  occupy  the  rather  wide  interpetiolar 
spaces.  They  are  as  long  as,  or  longer  than,  the  next  younger 
pair  of  leaves,  and  fold  over  them,  thus  protecting  as  well  as  fiUing^ 
those  spaces  over  the  backs  of  the  next  younger  parr  of  leaves. 
They  do  not  increase  in  size  after  the  expansion  of  the  leaves,, 
but  become  brown  and  caducous. 


AjfTAOABniAO&fi. 

Shus  aromaticay  Ait. — Leaves  pinnately  trifoliolate,  alternate,^ 
or  on  the  first  two  lafceral  shoots  very  frequently  opposite,  ex- 
stipulate.  The  petiole  is  dilated  and  concave  at  the  base,  enclosing, 
and  protecting  the  axillary  buds,  which  are  developed  even  in 
spring  and  early  summer. 

The  leaves  are  sessile  or  snbsessile  in  bud,  hairy,  and 
protect  one  another.  The  terminal  bud  dies  in  winter,  so  that 
all  the  young  shoots  next  year  are  developed  from  the  axillary 
buds. 

The  concave  base  of  the  leaf  is  persistent,  the  petiole  becoming, 
disarticulated  from  it  in  autumn.  It  swells  up  and  forms  a  pro- 
tection to  the  winter-bud,  which  has  one  or  two  imperfect  leaves, 
but  no  true  scale  upon  it.  The  edges  of  the  concavity  are  pressed 
against  the  stem  during  the  growing-period,  completely  covering 
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the  axillary  bud ;  but  in  the  following  spring,  after  the  leaf  has 
fallen  from  it,  an  outgrowth  is  produced  from  the  stem  itself  in 
front  of  the  pedestal,  and  this  rim,  together  with  the  pedestal, 
forms  a  lipped  cup  enclosing  the  buds  just  about  to  develop. 


liEGtVMLSO&M. 

In  Petieria  ramentaeea^  Sieb.,  the  leaves  are  alternate,  stipu- 
late, digitately  trifoliolate,  petiolate,  densely  tomentose  in  the 
young  state,  and  silky  above,  but  subglabrous  when  mature. 

The  stipules,  which  have  been  described  as  small  and  obtuse  or 
obsolete  in  the  early  stages  of  the  growth  of  the  leaves,  appear  to 
be  entirely  absent;  but  careful  removal  of  the  tomentum  covermg 
them  as  well  as  the  petioles  shows  them  to  be  small,  intra- 
petiolar,  and  slightly  connate  in  front  of  the  petiole,  completely 
^severing  the  still  minute  axillary  bud.  The  terminal  bud  of  the 
elongating  shoots  in  spring  is  protected  by  the  numerous  un- 
folded leaves,  3-5  of  the  older  of  which  completely  surround  the 
younger  ones,  as  well  as  the  rudimentary  flower-buds  where  such 
exist.  All  are  likewise  densely  covered  with  a  tomentum. 
Apparently  all  the  terminal  buds,  whether  they  terminate  in  an 
inflorescence  or  not,  die  during  autumn  or  winter ;  so  that  the 
young  growths  in  the  succeeding  spring  are  lateral. 

The  leaves  are  deciduous,  but  their  stipules  are  persistent, 
and  swell  up  or  grow  to  considerable  size,  becoming  thick  and 
fleshy.  Every  lateral  bud  is  therefore  completely  covered  and 
eflectually  protected  by  the  pair  of  stipules  belonging  to  the  leaf 
of  the  preceding  year.  These  stipules,  as  well  as  the  persistent 
pedestal  of  the  leaf  to  which  they  are  attached,  are  densely  lined 
on  the  inner  face  with  pale-brown  hairs  like  a  thick  fur,  although 
glabrous  and  dull  olive-green  externally. 

Furthermore,  the  stipules  being  slightly  connate  in  front  of 
the  petiole,  the  scar  of  the  fallen  leaf  gives  the  impression  that 
the  latter  was  inserted  on  the  back  of  the  stipules. 

In  Caragana  arhoreicens,  Lam.,  the  stipules  are  variable ;  but 
those  of  the  leaves  on  the  elongated  branches  are  subulate,  spi- 
nedcent,  and  adnate  to  the  much  dilated  and  semiamplexicaul, 
persistent  pedestal  of  the  leaf,  which  has  a  narrow  membranous 
margin.  The  winter-  and  terminal  bud  is  protected  by  numerous 
much-dilated,  membranous,  emarginate  or  bifld  scales,  which  are 
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reallj  the  modified  pedestals  with  the  free  lobe  or  teeth  repre- 
senting the  stipules.  The  latter  in  this  ease  are  not  spiny. 
The  lower  intemodes  of  the  axis  proceeding  from  this  bud  are 
not  developed,  and  the  crowded  bases  have  oblong  membranous 
scales  with  a  thicker  and  darker  midrib,  but  entirelj  without 
spines. 

The  axillary  buds  are  protected  bj  one  scale  like  that  of  the 
terminal  winter^bud,  and  by  one  or  two  perfectly  developed  leaves 
having  short,  subulate,  spiny  stipules. 

There  are  therefore  three  kinds  of  stipules  :  namely,  the  short 
membranous  ones  like  teeth  surmounting  the  scdes  of  the 
winter-bud ;  the  oblong,  elongated,  and  membranous  ones  of  the 
crowded  or  fascicled  leaves ;  and  the  subulate  spinescent  ones  of 
the  leaves  on  the  elongated  shoots.  The  first  two  kinds  protect  the 
winter-bud  and  the  base  of  the  summer  growth  respectively ;  but 
the  pedestals  to  which  they  are  attached  play  the  most  important 
part  of  this  duty  on  account  of  their  much  greater  size.  The 
spinescent  stipules  are  soft  when  quite  young,  and  assist  in  pro- 
tecting the  growing  bud ;  but  as  they  become  spiny,  their  object 
is  obviously  to  protect  the  plant  as  a  whole  from  browsing 
animals. 

In  Lathyrus  dymenum,  Linn.,  the  first  three  leaves  of  the 
seedling  are  small,  scale-like,  ovate,  acute,  sessile,  and  semi- 
amplexicaul,  with  the  stipules  represented  by  a  small  tooth 
on  each  side.  Those  of  the  first  leaf  are  above  the  middle ;  of 
the  second  leaf  at  the  middle ;  and  of  the  third  leaf  below  the 
middle.  Strong  axillary  buds  are  produced  in  the  axils  of  these 
leaves. 

The  fourth  and  succeeding  leaves  are  distichous,  as  well  as  the 
first  three;  but  they  are  lanceolate,  acuminate,  and  without 
apparent  stipules,  carinate  beneath,  with  three  or  four  nerves  on 
each  side  of  and  parallel  with  the  midrib,  ending  in  a  small 
auricle  or  blunt  tooth  at  the  base,  and  then  decurrent  upon  the 
stem,  forming  two  wings  with  a  ridge  between  them  on  the  other 
two  faces.  The  leaves  are  convolute  in  bud,  enclosing  all  the 
younger  members,  and  not  expanding  till  they  attain  considerable 
size.    The  basal  auricles  facilitate  the  folding. 

These  wings  are  evidently  winged  petioles,  without  leaflets, 
and  the  stipules  wholly  adnate  to  them,  with  exception  of  the 
basal  teeth,  which  would  appear  to  represent  the  auricles  of  the 
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stipules  met  witb  in  other  species.  All  tbe  lateral  nerves  of  the 
leaf  arise  from  a  short  one  which  curres  outward  and  downward 
from  the  base  of  the  leaf,  and  runs  down  the  margin  of  the  wing 
of  the  stem. 

Bentham,  **  On  the  MimosesB,"  Trans.  Linn.  Soc.  xzx.,. 
refers  to  the  stipules  ;  on  p.  841  he  says,  spinescent  sti- 
pules are  met  with  in  rarious  groups,  especially  in  the  Acaci» 
G-ummifersD  and  PulchellsB,  and  a  few  PhjllodinesB  and  others,^ 
and,  as  far  as  has  been  obserred,  are  always  independent 
of  physical  conditions.  In  the  Acaciffi  Oummifer®,  whether 
from  tropical  America,  Africa,  or  Asia,  they  o£fer  the  curious 
phenomenon  of  an  extraordinary  development  of  some  of  the 
pairs,  or  sometimes  of  nearly  all  of  them,  assuming  the  aspect  of 
horns  of  cattle.  Such  horn-like  enlargements  are  most  general 
in  dry  hot  regions ;  but,  as  far  as  the  information  of  collectors 
can  be  relied  on,  many  of  the  specimens  thus  affected  are  from 
the  richest  moist  forest-regions  of  tropical  America.  They 
never  appear  to  affect  the  whole  of  the  stipules  of  any  one  bush, 
varying  in  degree  of  development  in  the  several  pairs  of  stipules 
of  the  same  branch,  but  affecting  special  forms  and  tinges  of 
colour,  from  an  ivory-white  to  a  livid  purple,  for  each  species. 
They  are  generally  hollow,  with  a  small  opening,  and  in  America 
at  least  are  usually  tenanted  by  colonies  of  stinging  ants  (a» 
in  the  case  of  the  common  bull's-hom  Acacia)  (see  Belf  s 
*  Naturalist  in  Nicaragua,*  p.  218). 

The  ''  stipelhe  "  sometimes  present  at  the  base  of  the  pinns& 
of  a  compound  leaf,  Bentham  uses  as  a  serial  character  in  his 
subdivision  of  the  genus  Mimosa  (I.  e.  p.  389). 

In  Orotalaria  the  presence  or  absence  of  stipules,  their  shape 
and  position  are  of  systematic  value  in  the  subdivision  of  the 
genus.  In  one  series  they  run  down  the  stem,  forming  wings  as 
in  C.  stipularia^  Desv. 

In  Oxytropis  union  with  or  freedom  from  the  leaf-stalk  serves 
the  same  purpose. 

In  Macheriumy  a  large  tropical  American  genus,  the  stipules 
are  often  converted  into  thorns,  which  may  be  bent  backwards  to 
aid  the  plant  to  climb  (see  Schenck,  *  Beitrage  zur  Biologic  u. 
Anatomic  de  Lianen '). 

Urban,  in  a  monograph, "  Morphologic  der  Q-attung  Bauhinia,'' 
in  Bericht  deutsch.  Botan.  Q-esell.  iii.  (1885),  says  :^**  The 
stipules  are  always  present  by  the  insertion  of  the  learf",  and  corn- 
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pletelj  free  from  each  other  and  the  petiole.  It  is  worthy  of 
mention  that  in  the  climbing  species  of  different  sections  thej 
are  almost  always  tolerably  broad,  in  the  remainder  generally 
linear-subulate."  Intrastipular  thorns  also  occur,  arising  from 
intrastipular  trichomes.    Such  are  found  also  in  OUieya. 

Bower  (on  Humboldtia  laurifolia^  Yahl,  in  Proc.  PhiL  Soc. 
Glasgow,  zviii.  p.  824)  describes  the  peculiar  stipules  in  this 
myrmecophilous  plant.  They  consist  of  two  parts — a  lower 
sagittate  part  with  4-6  glands  on  its  upper  surface,  and  an  ovate- 
lanceolate  part  with  one  or  more  glands  on  the  lower  surface ;  they 
originate  from  only  two  outgrowths  at  the  base  of  the  leaf-stalk 
before  the  pinn®. 

EOSACSA. 

In  my  previous  paper  I  have  already  alluded  to  various  inter- 
•esting  cases  presented  by  species  of  this  order.  To  these  I  have 
now  several  additions. 

In  Prunus  prostrata^  Labill.,  the  stipules  are  slightly  connate, 
converging,  intrapetiolar,  fringed.  Stipules  inserted  on  the 
pedestal  of  the  petiole  only,  then  coming  in  front  of  the  latter 
they  unite  with  one  another,  and  are  therefore  practically  intra- 
petiolar ;  they  are  connate  for  a  little  way  only,  and  then  run  out 
into  two  slender,  erect,  acute,  linear,  and  more  or  less  glandular 
filaments  4-7  mm.  long.  In  the  rounded  sinus  of  the  fork  the 
glands  are  more  or  less  developed  into  slender  teeth ;  on  the 
lateral  and  free  side  of  each  they  are  more  or  less  pronounced, 
And  one  of  them  (seldom  more)  runs  out  into  a  slender  fila- 
ment 1-3  mm.  long.  This  filament  recalls  the  lateral  and  basal 
spur  or  branch  of  the  stipules  in  LathyruSj  and  either  extends  at 
right  angles  to  the  main  body  of  the  stipules  or  is  clasped  round 
the  stem. 

The  object  of  these  peculiar,  intrapetiolar,  and  connate  stipules 
is  evidently  for  the  protection  of  the  axillary  buds  which  they 
<dosely  invest.  They  are  also  closely  lined  with  silky  hairs  on 
the  inner  face ;  and  the  lateral  filaments  or  spurs,  when  rolled 
round  the  shoot,  seem  designed  to  assist  in  holding  the  stipules 
in  position.  The  stipules  as  a  whole  are  more  persistent  than 
ihe  leaves  to  which  they  belong ;  and  as  the  petiole  becomes  dis- 
articulated at  the  point  where  the  stipules  cease  to  be  adnate  to 
the  pedestals,  the  leaf  appears  at  first  sight  to  be  an  outgrowth 
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&om  the  back  of  the  stipules.  All  these  &LCt8  point  to  the  con- 
clusion that  the  object  of  the  stipules  is  to  protect  the  axillary 
buds,  which  are  well  developed  even  on  the  young  and  still  growing 
shoots. 

In  the  young  state  the  free  edge  of  the  stipules  below  the 
lateral  branches  is  distinctly  glandular  and  serrate.  As  the  ter- 
minal bud  is  approached,  the  sheath  and  glandular  serratures 
are  relatively  very  large,  and  render  mat-erial  service  in  pro- 
tecting the  terminal  bud,  while  the  lateral  ones  at  this  stage  are 
not  yet  evident.  The  lateral  tooth,  designed  to  lengthen  into  the 
branch  or  filament  above  mentioned,  is  short  and  erect  at  this 
stage.  The  leaf  is  sessile  or  nearly  so,  compactly  conduplicate, 
and  lies  between  the  stipules  with  its  edges  to  the  axis. 

The  stipules  appear  to  be  distinctly  intrapetiolar  even  in 
the  earliest  stages,  as  far  as  the  connate  portion  is  concerned^ 
the  free  portions  being  right  and  left  of  the  lamina.  The  latter 
is  strictly  conduplicate  at  a  very  early  stage,  and  considerably 
longer  than  its  stipules. 

In  Frunus  domestica  (var.  OBConomica),  Linn.,  the  stipules  of  the 
elongated  shoots  are  lanceolate-linear,  acuminate,  glandular-ciliate, 
with  a  lateral  slender  lobe  near  the  base  on  the  posterior  side, 
inserted  on  the  pedestal  below  the  insertion  of  the  leaf,  and  not 
adnate  to  the  petiole,  5-8*5  mm.  long ;  the  laterid  lobe  proceeds 
nearly  at  right  angles  from  the  main  body  of  the  stipule,  curves 
round  the  stem,  and  measures  1-3*5  mm.  long.  The  young 
axillary  buds  are  well  protected  by  the  base  of  the  petiole  and 
the  stipules.  The  lateral  lobes  and  the  glandular-ciliate  stipules 
may  be  compared  with  those  of  F.prostrata^  LabilL,  from  which 
they  differ,  however,  in  not  being  intrapetiolar  nor  connate. 

In  the  bud  the  stipules  assist  in  protecting  those  portions  of 
the  terminal  bud  where  the  lamina  of  the  leaf  narrows  into  the 
short  petiole ;  the  lateral  lobes  are  ascending  at  this  stage  of  their 
growth  and  relatively  short. 

In  Buhus  au^tralisy  Eorst.,  the  stipules  are  minute,  sometimes 
wanting,  while  the  leaves  are  reduced  to  midribs  with  linear 
leaflets. 

The  stipules  are  seated  on  the  upper  edge  of  the  pedestals, 
smaU,  subulate,  almost  filiform,  elongating  as  the  leaves  attain  a 
greater  size,  and  sometimes  wanting ;  they  resemble  a  colourless 
gland  In  the  earlier  stages,  and  ultimately  disappear.    Like  th& 
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leayes,  they  seem  to  be  reduced  to  a  mere  rudiment  or  a  remnant 
of  what  they  have  been  in  the  ancestral  form  of  the  plant,  in  order 
to  accommodate  themselyes  to  a  diy  climate.  Stipules  generally 
seem  to  be  less  necessary  under  such  conditions. 

In  winter,  the  leaves  exhibit  no  evidence  of  stipules. 

In  Ghum  rivale^  Linn.,  the  stipules  are  of  two  forms.  Those 
of  the  radical  leaves  are  of  considerable  length,  and  as  a  rule 
entirely  adnate  to  the  dilated  grooved  petiole,  forming  a  mem* 
branous,  colourless,  ciliate  margin,  tapering  into  a  petiole  at 
their  upper  end,  and  sheath-like.  Occasionally  one  of  them  ia 
free  at  the  upper  end,  and  subulate  and  foliaceous. 

The  stipules  of  the  cauline  leaves  are  foliaceous,  but  small  and 
incised  like  small  segments  or  leaflets,  and  semiamplexicaul.  The 
lower  ones  are  adnate  to  the  petiole  for  more  than  half  their 
length,  the  middle  ones  for  one-third,  and  the  uppermost  ones  on 
the  small  leaves  or  bracts  for  two-thirds.  The  lamina  of  the 
latter  is  linear,  and  very  much  smaller  than  the  stipules. 

In  O.  urhanumj  Linn.,  the  stipules  of  the  radical  leaves  are 
apparently  always  adnate  to  the  dilated  grooved  base  of  the 
petiole,  red  or  pale  green,  and  more  resembling  a  sheath  than  in 
the  case  of  O,  rivale. 

Those  of  the  cauline  leaves  are  very  large,  foliaceous,  cuneate, 
serrate  or  lobulate,  and  serrate  along  the  upper  end,  narrowed 
to  the  base,  and  adnate  to  the  petiole  by  their  narrow  base 
only.  They  are  often  larger  than  the  lateral  leaflets  or  seg- 
ments of  the  lamina,  and  on  the  uppermost  leaves  larger  than 
any  of  the  segments  of  the  lamina.  Besides  performing  the  usual 
function  of  stipules  in  the  protection  of  the  terminal  and  axillary 
buds,  they  likewise  act  as  supernumerary  leaflets,  aud  might 
practically  be  regarded  as  small  leaves. 

Bubu8  rhamnifoUuij  Weihe  &  Nees. — Leaves  alternate^ 
petiolate,  stipulate,  digitate,  with  8-5  cordate  subtomentose  and 
glandular  leaflets ;  petioles  grooved  above,  dilated  and  thickened 
at  the  base,  aculeate,  hairy  and  glandular. 

Winter-buds  mostly  lateral,  covered  with  scales.  The  pro- 
gressive forms  of  the  stipules  may  be  seen  by  examiuing  the 
young  shoots  when  2-3  cm.  long.  The  outer  scales  are  short  and 
seem  to  consist  of  the  base  of  the  petiole  with  the  stipules  com- 
bined. A  few  of  the  innermost  scales  are  ovate,  elongated,  and 
trifid,  the  lateral  teeth  or  lobes  being  stipules.    One  or  twa 
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perfect  leares  with  three  small  leaflets  and  subulate  stipules 
follow ;  the  stipules  become  free  at  or  aboFC  the  middle  of  the 
petioles.  Succeeding  leares  are  much  larger,  with  lauceolate  or 
linear-lanceolate,  foliaceous,  subtomentose  stipules. 

The  growing  bud  is  made  up  of  numerous  leaves,  with  con- 
duplicate  leaflets  again  strongly  plicate  along  the  course  of  the 
lateral  nerves.  The  three  central  leaflets  are  nearly  parallel; 
but  the  lateral  pair  are  slightly  in  front  of  the  terminal  one. 
The  basal  pair  are  folded  and  imbricate  over  the  &oe  of  the 
middle  pair.  The  stipules  are  narrow,  but  nearly  of  their  full 
length,  though  shorter  than  the  leaflets,  and  occupy  the  space 
between  the  leaf  and  the  axis.  The  protection  they  afford  is  only 
partial,  and  the  tomentum  on  the  back  of  the  leaves  must  assist 
•considerably. 

The  axillary  buds  are  amply  protected  in  their  early  stages  by 
the  dilated  base  of  the  petioles  and  the  stipules ;  the  latter  are, 
however,  too  high  up  the  petiole  to  be  of  much  service,  so  that 
the  terminal  or  growing  bud  is  most  benefited  by  them. 

B.  9ubereetu8y  Anders. — Five  or  six  of  the  larger  and  more 
elongated  scales  of  the  winter-bud  are  tridentate  or  trifid,  but 
ehorter  than  those  of  B.  rhamnifrliut.  One  or  two  small,  but 
otherwise  perfect  leaves  foUow,  and  have  triangular  or  ovate 
Btipules  inserted  not  far  from  the  base  of  the  petiole.  The 
succeeding  leaves  are  fuUndzed,  with  lanceolate,  then  linear- 
lanceolate  stipules,  free  almost  to  the  base  of  the  petiole ;  they 
protect  more  of  the  growing  bud  than  in  B  rhamntfoliuiy  owing 
to  the  axis  being  thinner  and  the  bud  smaller. 

The  axillary  buds  are  protected  by  the  base  of  the  petiole, 
which  long  remains  erect  or  sharply  ascending.  The  stipules 
also  render  more  assistance  in  this  case,  as  they  bridge  over  the 
space  between  the  petiole  and  axis,  and  being  more  or  less  roUed 
round  they  cover  a  considerable  portion  of  the  latter. 

Stipules  of  two  or  three  fortn$, 

JPotentilla  eimplex^  Michx. — Winter-bud  subterranean,  covered 
by  several  broad  or  dilated  tridentate  scales,  consisting  of  the 
petiole  and  the  adnate  stipules.  The  middle  tooth  is  frequently 
tridentate,  representing  the  lamina,  in  which  case  the  scales 
^sonsist  of  the  whole  leaf  modified. 

The  stipules  of  the  radical  leaves  are  membranous,  adnate  to 
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the  dilated  base  of  the  petiole  for  two-thirds  of  their  length,  and 
clasp  the  bud,  with  narrow,  free,  apical  portdonB. 

The  oauline  leaFCS  haye  much  shorter  sheaths  and  the  stipules 
are  more  or  less  connate  at  the  base,  forming  a  cup  round  the 
axis.  They  are  adnate  to  the  petiole  for  one-third  to  one-half 
their  length.  The  middle  cauline  leaves  are  often  opposite  and 
connate  at  the  base  in  a  decidedly  cup-like  manner.  The  upper 
cauline  leaves  are  often  reduced  to  a  simple  leaflet,  with  their 
stipules,  in  which  case  the  stipules  are  more  foliaceousand  often 
as  large  as  the  solitaiy  leaflet. 

The  hibernating  buds  are  mostly,  if  not  all,  axillary,  and  are 
covered  by  numerous  pairs  of  leaves  (apparently  in  their  entirety) 
reduced  to  decussate  imbricate  scides.  The  lamina  is  represented 
by  1-8  or  more  apical  teeth ;  and  the  stipules  are  reduced  to  a 
small  tooth  on  each  side  of  the  scale  some  distance  above  its  base. 
The  buds  are  therefore  well  protected.  The  stipules,  though 
potentially  present,  are  f  unctionless. 

JJehemiUa  alpina^  Linn. — Stipules  1-2  cm.  long,  adnate  to  the 
petiole  for  the  greater  part  of  their  length,  and  connate  almost 
throughout  along  their  posterior  edges,  where  they  are  merely 
emarginate,  the  upper  third  of  their  length  being  intrapetiolar ; 
covered  with  adpressed  silky  hairs,  as  are  the  stems,  petioles,  and 
underside  of  the  leaves.  They  thus  form  a  long  sheath  enveloping 
the  short  stems,  whose  intemodes  are  but  slightly  elongated,  and 
amply  protect  not  only  the  terminal  bud,  but  the  axillary  ones, 
which  are  very  freely  produced.  As  the  main  axis  thickens  and 
the  axillary  buds  elongate,  the  stipules  split  regularly  or  irregu- 
larly throughout  their  length  along  their  posterior  edges,  and 
frequently  the  anterior  edges  likewise  as  far  as  the  petiole,  but 
still  remain  attached  to  the  latter.  The  first  pair  of  stipules  on 
the  axillary  branches  are  precisely  like  those  on  the  main  axis,  but 
they  have  no  trace  of  lamina  nor  petiole  in  the  sinus.  The  axillary 
branches  bear  the  flowers,  and  their  upper  stipules  are  shorter, 
with  the  free  portion  foliaceous  and  deeply  incised  along  the 
upper  edges,  as  well  as  more  deeply  cut  on  their  posterior  edges. 

In  FyruB  baecata^  Linn.,  var.  microearpa  the  stipules  are  per- 
sistent and  heteromorphic.  On  the  elongated  and  strong-growing 
shoots  they  are  lanceolate,  acuminate,  serrate,  foliaceous,  shortly 
petiolate  or  stalked,  adnate  but  a  short  way  to  the  side  of  the 
short  dilated  base  of  the  petiole,  and  having  a  very  much  smaller 
lobe  on  the  posterior  side  of  their  stalk.    These  small  lobes  are 
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more  or  less  completely  cut  down  to  the  petiole  of  the  stipule, 
or  thej  may  even  have  a  short  stalk  of  their  own.  Near  the  base 
of  the  shoot  the  stipules  fall  away  much  earlier  than  their  leaves. 
They  measure  from  l*4t-d'2  cm.,  the  largest  being  towards  the 
top  of  the  shoot,  and  their  lateral  lobes  vary  from  1*5  mm.  to 
9*6  mm.  in  length. 

At  the  base  of  the  moderately  long,  spur-like  shoots  the  stipules 
are  small  and  tooth-like.  A  little  abo?e  this  they  are  subulate* 
acuminate,  and  fall  early.  Those  of  the  uppermost  leaves  are 
adnate  to  the  base  of  the  dilated  or  sheathing  portion  of  the 
petiole  for  a  distance  of  8-4  mm.,  and  the  free  portion  is  linear, 
slender,  almost  filiform,  but  a  little  dilated  above  the  middle,  and 
slightiy  glandular-serrulate. 

Very  short  spurs  or  shoots  about  2*4  cm.  long  have  less  deve- 
loped stipules.  The  lowermost  ones  are  tooth-like,  with  generally 
prominent  glands.  The  uppermost  ones  are  comparatively  broad, 
but  adnate  to  the  petiole  for  the  greater  part  of  their  length, 
Arming  a  sheath  ciliated  at  the  edges  and  protecting  the  terminal 
bud ;  the  free  portion  is  tooth-like  or  ovate,  according  to  its  sixe, 
gradually  becomes  brown,  and  &lls  away  before  the  leaves. 

The  two  outer  scales  of  the  winter-  or  resting-bud  are  roundly 
ovate,  tridentate,  and  cover  about  half  the  bud ;  the  middle  tootii 
is  truncate  and  represents  the  base  of  the  petiole.  The  third 
scale  has  the  middle  tooth  pointed ;  the  fourth  and  fifth  are  closely 
ciliated  at  the  edges  and  each  covering  two-thirds  of  the  bud, 
but  otherwise  similar  to  the  previous  one.  The  sixth  and  seventh 
scales  are  trifid,  each  covering  three-fourths  of  the  bud,  with  the 
stipules  broader  than  the  middle  tooth.  The  eighth  and  later 
ones  are  much  narrower,  tripartite,  with  a  very  short  sheath, 
loosely  arranged  around  the  central  axis  and  constituting  true 
leaves.  The  stipules  vary  from  ovate  to  subulate,  and  are  about 
equal  in  length  to  the  middle  division,  which  is  conduplicate  and 
represents  the  lamina.  In  the  younger  leaves  the  lamina  is 
rather  longer  than  the  stipules,  and  glabrous  or  nearly  so,  while 
the  stipules  are  hairy. 

The  stipules  of  the  species  of  Fyru9  are  generally  deciduous 
and  less  persistent  than  the  leaves ;  but  those  of  P.  Aucuparim 
as  well  as  P.  haccata  var.  tnioroearpa  persist  as  long  as  the 
leaves  themselves,  at  least  on  the  strong  and  elongated,  leafy  and 
barren  shoots. 
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Id  FyTU9  Aueuparia,  Gffirtn.,  the  stipules  of  those  shoots  are 
adnate  to  the  petiole  for  about  half  their  length, formiDg  abroad 
sheath.  The  free  portion  is  dimidiate,  leafy,  semiorbicular  or 
semiovate,  dentate,  and  somewhat  spreading.  They  serve  to 
protect  the  axillary  bads>  at  least  in  their  early  stages,  and  the 
terminal  bud  while  in  the  growing  stage  of  the  shoot.  The 
stipules  of  the  uppermost  leaf  of  the  same  shoot  are  similar  to, 
but  smaller  than,  the  others,  or  the  free  portion  may  be  ovate, 
acpte,  and  finely  serrate. 

Even  as  early  as  August  the  buds  for  the  succeeding  year's 
growth  are  well-developed.  In  a  well-developed  terminal  bud  (a 
flower-bud)  the  outer  scale,  which  encloses  a  considerable  portion, 
is  short,  truncate,  and  consists  of  the  dilated  base  of  the  petiole 
combined  with  the  adnate  portion  of  the  stipules,  the  lamina  of 
the  same  being  wanting. 

The  second  scale  is  11  mm.  long,  more  pointed  and  emarginate, 
the  points  representing  the  free  portion  of  the  stipules;  the 
third  and  fourth  scales  are  as  long,  but  tipped  by  the  densely 
tomentose  arrested  lamina  of  the  leaf.  The  fifth  to  the  seventh 
inclusive  consist  of  well-developed  leaves ;  the  stipules  are  half- 
ovate,  finely  crenate  on  the  posterior  edge,  acute,  and  appear 
like  the  lowermost  pair  of  leaflets,  but  differ  in  being  flat  and 
thinly  hairy  on  the  back.  The  sheath  is  greatly  reduced  in 
length.  The  leaflets  of  these  leaves  are  closely  conduplicate, 
compactly  imbricated,  and  densely  covered  all  over  with  long 
silky  hairs. 

In  the  axils  of  the  true  scales  is  a  dense  fringe  of  linear  yel- 
lowish glands  exuding  a  viscid  juice.  They  are  not  confined  to 
this  position  on  the  true  leaves,  but  occur  also  at  the  base  of  each 
leaflet.  They  are  greatly  elongated,  drawn  out  to  a  fine  point, 
and  feathery  in  the  upper  portion,  like  the  tailed  achenes  of 
Clematis  and  some  Anemones.  These  glands,  since  they  exude  a 
liquid,  would  be  of  a  protective  nature  like  those  of  the  buds  of 
the  Horse-Cheetnut. 

The  eighth  leaf  is  very  much  smaller  and  less  perfectly 
developed  than  the  previous  three,  and  a  few  of  those  that  follow 
form  small  leaves  at  the  base  of  the  principal  branches  of  the 
inflorescence.  The  rest  are  bracts  at  the  base  of  the  smaller 
branches  of  the  inflorescence,  and  fall  early. 

The  stipules  above  described  on  the  flowering  shoots  remain 
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small,  ovate  or  subulate,  become  brown  and  withered  up,  and 
generally  fall  before  August. 

In  Orat<Bgu9  Oxyaeantha,  Linn.,  the  stipules  on  the  leaves  of  the 
short  lateral  spurs  and  those  at  the  very  base  of  the  elongating 
sboots  are  minute  and  tooth-like,  or  subulate,  soon  becoming 
brown  and  fiJling  early.  Those  on  the  elongating  shoots  vary 
from  unilateral,  fiJcate,  serrated,  small,  but  foliaceous  organs,  to 
large,  half-cordate,  simply  or  doubly  serrate,  shortly  stalked, 
foliaceous,  much  reticulated  organs,  with  the  principal  nerves 
radiating  from  the  base  of  the  lamina  and  passing  into  the  principal 
teeth.    Thus  there  are  at  least  three  distinct  types  of  stipules. 

JSxoehorda  grandijhray  Lindl.,  as  already  mentioned  (Joum. 
Linn.  Soc,  Bot.  zxviii.  p.  281),  is  exstipulate,  though  the  scales  of 
the  winter-buds  are  tridentate  at  the  apex,  representing  perhaps 
the  petiole  and  stipules.  On  the  other  hand,  in  J^.  AJberH^ 
Begel,  the  leaves  have  well-developed  foliaceous  stipules,  which 
are  obliquely  oblong,  often  or  always  unequal  in  size,  almost 
dimidiate,  with  the  midrib  or  principal  nerve  marginal  on  the 
lower  half  of  the  anterior  side,  and  a  short  distance  within  the 
margin  in  the  upper  half  and  excurrent  at  the  apex,  forming  a 
short  tooth.  Their  texture  and  colour  is  the  same  as  that  of  the 
leaves.  Their  position  on  the  petiole  varies ;  sometimes  they  are 
dose  to  the  base,  while  at  others  they  are  very  near  the  lamina. 
Some  leayes  have  stipules  on  one  side :  they  appear  therefore  to 
be  derived  from  the  lamina  rather  than  from  the  sheath.  The 
stipules  of  this  genus  therefore  differ  much  from  those  of  other 
BosacesB. 

Bosa  simplicifoliay  Salisb.,  has  no  stipules,  but  the  petiole  has 
a  thin  margin,  continuous  with  the  lamina  and  dilated  at  the  base 
where  it  protects  the  axillary  bud.  It  is,  however,  never  separated 
in  any  way  from  the  petiole.  There  are  one  or  two  short  capitate 
glands  on  each  edge.  There  are  no  other  glands  on  the  leaf 
except  at  the  tips  of  some  of  the  teeth.  Dr.  Masters,  however, 
informs  me  that  the  fibrovascular  bundle  intended  for  the  stipules 
still  exists,  indicating  that  they  existed  formerly. 

Saxifbag&s. 

In  this  family  the  shrubby  species  are  generally  without 
stipules.  In  Bresia,  however,  though  it  is  generally  described  as 
exstipulate,  the  leaves  while  in  the  bud  have  fairly  developed 
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stipules.  Thej  are  triangular-subulate^  but  too  small  to  afford 
much  protection.  In  Damdsonia  pruriens^  E.  MuelL,  the  stipules 
are  much  larger,  reniform,  sessile,  doublj  incise-serrate  and 
hairy  like  the  leaves,  and  afford  substantial  protection  to  the 
joung  bud. 

Wiesner,  in  his  '  Biologie  der  Fflanzen/  gives  a  good  figure  of 
bud-protection  in  J^hiladelphu9  CoronariuSt  Linn.  The  axillary 
bud  is  protected  by  a  portion  of  the  leaf  which  remains  after 
leaf-fall  and  forms  an  almost  closed  chamber  (p.  41,  fig.  30). 

Cbassulaoea. 

The  buds  are  well  protected  by  the  bases  of  the  thick  sessile 
leaves. 

HAMAMSLrDEiB. 

I  have  already  *  described  the  large  ovate  stipules  otJBueklandia. 
Those  of  Liquidambar  formosaTM,  Hance,  are  very  different,  being 
subulate-linear,  acuminate,  slender,  ciliate,  inserted  on  the  edge 
of  the  petiole  at  the  base  of  the  latter  in  the  early  stages,  but 
ultimately  carried  a  little  way  above  the  base  by  the  elongation 
of  the  petiole  and  extending  to  the  base  by  a  very  narrow  rim. 

The  leaves  are  alternate,  palmately  3-5-nerved  and  lobed, 
serrate,  hairy  on  both  surfSsuses  and  folded  along  the  principal 
nerves  when  in  bud,  ultimately  glabrous  or  nearly  so ;  the  petiole 
is  subterete,  dilated  at  the  very  base,  shallowly  ridged  and 
furrowed,  the  groove  on  the  upper  surfiEU^  being  slightly  more 
defined. 

The  terminal  bud  in  the  growing  stage  consists  of  numerous 
leaves  neatly  folded  up  as  stated  above.  The  older  protect  the 
younger  and  the  stipules  also  assist.  They  are  about  half  as 
long  as  their  own  leaf  while  that  is  still  sessile  or  subsessile,  but 
as  long  as  the  next  younger  leaf,  the  edges  and  more  tender  parts 
of  which  they  protect. 

The  axillary  buds  arise  close  to  the  apex  of  the  axis  and  are 
covered  by  the  still  erect  and  dilated  base  of  the  petiole  and  by 
the  stipules.    They  become  more  exposed  when  older. 

Bisanthm^  a  monotypic  genus  from  Japan,  has  also  linear 
stipules,  while  in  the  allied  genus  Rhodoleia  they  are  absent. 

*  Joum.  Linn.  Soo.,  Bot.  xxriii.  p.  238. 
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Halobagkb. 

This  order  is  said  to  be  exstipulate  except  in  the  case  of 
Oitnnera^  where  the  stipules  *  are  adnate  to  the  petiole.  In  &. 
soabra  there  does  not  appear  to  be  anything  like  true  stipules, 
but  the  crown  of  the  plant  is  furnished  with  numerous  scales 
similar  to  those  of  many  ferns,  but  variously  and  deeply  lacerated, 
with  strong  branching  ribs  corresponding  to  the  divisions.  They 
seem  to  be  irregularly  arranged  round  the  crown  or  bud  which 
they  cover,  imbricating  and  forming  a  shortly  conical  mass.  They 
persist  after  the  leaves  have  decayed,  and  protect  the  bud  in 
winter.  As  they  are  attached  to  the  rootstock  below  the  insertion 
of  the  leaf,  they  appear  to  belong  to  the  former  and  lie  in  front 
of  the  petiole  as  well  as  behind  it,  but  are  not  distinctly  attached 
to  either  surface. 


COMBBETACBJi. 

QuUqualis  indica,  Linn.,  is  exstipulate.  The  lateral  buds  nestle 
in  the  axils  of  the  petioles,  and  are  densely  hairy.  The  first  leaves 
are  almost  reduced  to  bracts. 


Onaobabiks. 

The  OnagrariesB  are  generally  said  to  be  exstipulate  f.  I  have 
already  (L  c.  p.  240)  described  the  stipules  in  Fuchsia  exeortica. 

In  Fuchsia  Biccarioni,  Hort.,  the  leaves  are  opposite  or  three 
in  a  whorl,  subsessile  in  bud,  afterwards  petiolate,  stipulate, 
articulated  with  a  pedestal  which  in  an  early  stage  of  the  growth 
of  the  shoots  becomes  fleshy  and  much  swollen.  The  stipules  are 
smdl,  subulate,  acuminate,  with  an  ovate  base  which  is  persistent 
and  fleshy,  while  the  slender  tip  soon  falls  away.  They  are  inserted 
upon  the  pedestal  and  occupy  the  space  alongside  of  the  short 

*  Peter^n  (Eogler  &  Frantl,  *  Fflanzenfamilien/  iii.  Toil,  7  Abth.  p.  227)  saye : — 
"  In  G,  chilensis,  Lam.,  the  stipules  are  nnmerous  in  the  leaf-axH,  and  are 
arranged  in  several  rows  before  the  leaf-base ;  in  G,  fiuxgellanica^  Lam.,  they 
form  an  ochrea." 

t  Baimanni  who  describee  the  family  for  the  ' Pflanxenfamilien,'  says: — 
'*  Stipules  are  absent  in  most  Onagraoeie.  Fuchsia^  Hauya,  and  the  Jitsaua^ 
have  small,  subulate,  deciduous  stipules,  as  also  has  Orcaa  "  (iii.  Teil,  7  Abth. 
p.  201). 
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young  petiole.  At  this  stage  they  protect  the  axillary  bads,  which 
are  very  advanced,  and  also  to  some  extent  the  terminal  bud. 

Jumcsa  is  also  stipulate. 

In  Ju99uea  acuminata^  Sw.,  the  leaves  are  narrowly  elliptic, 
alternate,  stipulate,  tapering  to  a  petiole-like  portion,  which  is 
narrowly  winged  to  the  base,  so  that  the  leaves  may  practically 
be  considered  as  sessile.  The  stipules  are  subulate,  acute,  0*5- 
1  mm.  long,  tumid  at  the  base,  green  with  a  black  tip,  soon 
becoming  entirely  black,  and  possibly  glandular,  inserted  on  the 
persistent  pedestal  of  the  leaf  and  remaining  even  after  the  latter 
has  fallen. 

The  terminal  buds  are  protected  by  the  leaves,  which  are  quite 
sessile  at  this  stage,  and  firmly  convolute  from  the  edge  to  the 
midrib,  linear,  and  crowded  in  a  small  cone.  The  stipules  occupy 
the  space  where  the  leaf  is  much  narrowed  at  the  base,  and  would 
assist  to  a  small  extent  in  protecting  the  younger  members  of 
the  bud.  The  axUlary  buds  on  the  upper  part  of  the  shoots  are 
developed  early,  and  are  protected  by  the  base  of  the  leaf  before 
this  fully  expands. 

In  Oirccsa  Lutetiana^  Linn.,  the  leaves  are  opposite,  decussate, 
vnth  petioles  dilated  at  the  base  and  connected  by  a  transverse 
rim,  stipulate.  On  the  subterranean  nodes  the  leaves  are  reduced 
to  short  triangular  scales,  and  their  stipules  to  small  glandular 
points,  or  they  are  inconspicuous.  The  stipules  of  the  first  and 
second  node  are  scarcely  larger.  Those  on  succeeding  nodes  are 
subulate,  acuminate,  with  slender  points,  but  still  comparatively 
small,  and  all  are  inserted  upon  the  edge  of  the  transverse  rim 
connecting  the  petioles. 

In  the  very  young  bud  the  stipules  are  well  advanced  and  lie 
between  the  edges  of  their  own  leaves  and  against  the  back  of 
the  next  younger  pair,  which  they  equal  in  length.  This  is  the 
only  stage  where  they  may  be  said  to  afford  any  protection  to 
the  terminal  bud.  When  the  leaves  get  to  some  size  the  stipules 
lie  against  the  back  of  the  petioles  of  the  next  younger  pair. 
The  leaves  attain  some  size  before  expansion  and  the  older  protect 
the  younger.  The  stipules  appear  to  be  of  glandular  origin  and 
resemble  those  oi  Fuchsia  ewcorUca^  F.  Biccartoniy  Ac.  Axillary 
buds  are  protected  by  the  dilated  base  of  the  petiole. 

In  C  alpina,  Linn.,  the  stipules  of  the  two  lowest  pairs  of  aerial 
leaves  are  very  small  and  glandular ;  those  of  the  two  succeeding 
pairs  form  larger  glands.    Sometimes  the  subterranean  ones 
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equal  in  size  those  of  the  upper  cauline  leaves,  and  in  such  cases 
they  are  tipped  with  a  capitate  gland.  The  rest  resemble  or  agree 
with  those  of  Oirema  Lutetiana, 

TUBNEBAOEA. 

In  2\imera  aurantiaca^  Bentb.,  the  leaves  are  alternate,  stipu- 
late, oblong,  regularly  incurvi-nerved,  subcoriaceous,  covered  with 
adpressed  hairs  in  their  younger  stages,  glabrescent  as  they 
become  fully  developed ;  the  petioles  are  short,  terete,  slightly 
dilated  at  the  base  and  articulated  with  a  slight  pedestal  on  the 
stem,  and  furnished  with  two  large  glands  a  little  below  the  base 
of  the  lamina.  The  stipules  are  small,  subulate,  hairy  Hke  the 
leaves,  and  caducous. 

The  terminal  bud  is  covered  by  three  leaves,  which  are  con- 
duplicate,  slightly  imbricate,  and  finely  plaited  along  the  course 
of  the  incurved  lateral  nerves.  The  stipules  do  not  occupy  the 
sinus  between  their  own  leaf  and  the  younger  ones,  but  lie  over 
the  latter,  and  being  small,  can  afford  but  little  protection* 
Axillary  buds  are  somewhat  sheltered  between  the  stem  and  the 
petiole,  but  are  more  efficiently  protected  by  their  own  covering 
of  hairs. 

Tumera  uUnifolia^  Linn.,  var.  elegans^  Otto,  has  the  leavea 
lanceolate-elliptic,  alternate,  tapering  into  the  petiole,  pubescent 
above  and  on  the  nerves  beneath;  petiole  diort,  slender,  bi- 
glandular  in  the  middle,  densely  pubescent,  very  slightly  dilated 
at  the  base.    I  could  see  no  stipules. 

The  terminal  growing  bud  consists  of  numerous  leaves  folded 
along  their  middle  and  involute  at  the  edges,  and  standing  erect 
round  the  younger  members,  thus  protecting  them.  They  attain 
considerable  size  before  expanding.  Their  petioles  and  principal 
nerves  are  densely  covered  with  an  adpressed  pubescence,  which 
in  itself  must  afford  a  considerable  amount  of  protection.  At 
the  very  base  of  the  petiole,  on  each  side  of  it,  is  a  denser  tuft  of 
longer  hairs  in  the  position  where  stipules  should  be,  and  as  is 
the  case  in  T,  aurantiaca. 

The  axillary  buds  are  dso  protected  in  their  young  stages  by 
the  petioles  and  the  clothing  of  hairs  already  mentioned. 

FlOOIDEiB. 

In  Tetragonia  erystallina^  L'H^rit.,  the  leaves  are  broadly  ovate 
or  triangular,  fleshy,  alternate,  exstipulate,  petiolate,  densely 
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covered  on  both  surfaces  with  sunk  gland-like  globules  of  watery 
tissue,  and  in  the  young  state  bearing  raised  bodies  of  the  samo 
nature.  The  broad  petioles  are  grooved  above,  slightly  dilated 
at  the  base,  and  decurrent  upon  the  stem,  forming  shallow  ridges ;; 
the  lamina  is  also  decurrent  upon  the  petiole* 

The  terminal  bud  is  conical,  strongly  angular,  and  protected  by 
three  or  four  leaves  that  are  concave  at  the  base  and  slightly 
revolute  at  the  edges,  but  otherwise  nearly  flat,  and  sessile  or 
subsessile. 

There  are  three  axillary  collateral  buds  placed  antero-posteriorly. 
A  solitary  flower-bud  lies  next  the  stem,  and  in  the  middle  is  a 
leaf-bud  well  advanced ;  a  second  leaf-bud  arises  in  front  of  the 
latter  and  close  to  the  petiole  by  the  groove  of  which  it  is  partly 
protected.  It  arises  at  a  considerably  later  period  than  the 
other  two  that  are  already  well  advanced  and  protected  by  the 
leaves  of  the  terminal  bud  while  they  are  still  erect.  The- 
whole  conformation  of  the  plant  with  its  fleshy,  crystalline  leaves 
and  fleshy  stems  is  evidently  intended  as  a  safeguard  against 
drought. 

Mesembrifanthemum  hlandum^  Haw.,  has  the  leaves  opposite,. 

Fig.  4. 


Maembryamthefnum  fnulHpunctatum,  ad  nat — ^  /,  pair  of  leayeB  connate,  and 
sheathing  in  their  lower  half ;  p,  from  this  point  to  the  base  the  leaves  are 
attached  to  the  axis,  and  axillaiy  buds  arise  exactly  at  this  place ;  a,  axis ; 
yl,  next  younger  pair  of  leaves. 

triquetrous,  d-5  cm.  long,  rounded  on  the  dorsal  edge,  very 
shallowly  grooved  on  the  upper  surface,  more  decidedly  so  at  the 
base,  and  connate  there,  forming  a  sheath  8-4*6  cm.  long,  whicb 

LITOT.  JOUBK. — BOTAiry,  VOL.  IXX.  2  K 
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remainB  green  after  the  stem  it  encloseB  has  become  ripened  and 
brown.  The  middle  line  of  the  sheath,  that  is  the  line  of  junction 
of  the  two  sheaths,  becomes  brown  with  age  while  the  thicker 
portion  is  still  green. 

Besides  the  sheath,  the  terminal  bud  is  protected  by  theleayes 
remaining  erect  and  closely  compacted  together  till  they  attain 
^considerable  size,  and  are  permanently  ascending.  The  axillary 
buds  are  protected  between  the  leaf  and  the  axis.  Their  leaves 
also  remain  erect  for  a  long  time. 

In  Trianthetna  the  opposite  leaves  of  a  pair  are  joined  by  a  thin 
membrane. 

Ch^selea  has  membranons  stipules. 

In  Telephium  Itnperati,  Linn.,  the  leaves  are  stipulate,  alter- 
nate, oblong  or  subelliptic,  entire,  glabrous,  glaucous,  with  a 
distinct  midrib,  but  the  other  venation  obscure,  and  narrowed 
to  a  very  short  petiole. 

The  stipules  are  ovate  or  roundly  ovate,  obtuse,  scarious, 
nerveless,  colourless,  glabrous,  intrapetiolar,  adnate  to  the  base 
of  the  short  petiole,  very  broad  and  overlapping  one  another 
considerably  on  the  contiguous  sides,  auricled  at  the  base  on  the 
posterior  side.  The  intemodes  being  very  short,  the  leaves  are 
much  crowded  together  on  the  young  stems,  so  that  the  latter 
are  completely  enveloped  by  the  adpressed  stipules.  The  stems 
branch  at  the  base,  but  little,  if  at  all,  upwards,  so  that  the 
stipules  have  only  the  terminal  buds  of  each  shoot  to  protect. 
The  outer  leaves  of  the  bud  are  about  twice  as  long  as  their  own 
stipules,  lying  in  front  of  them,  but  a  large  number  towards  the 
centre  only  equal  their  stipules  in  length.  The  epidermal  cells 
of  the  stipules  are  very  wavy  or  curved,  while  those  of  the  leaves 
themselves  are  shorter  and  polygonal.  The  stipules  protect  the 
tender  yoimg  stems  and  their  terminal  buds. 


Abaltacbji. 
Stipule9  adnaie  to  petiole,  connate,  pereietenU 

In  Aralia  elegantUeima,  Yeitch,  the  persistent  stipules  are 
adnate  to  the  base  in  the  lower  half,  then  becoming  &ee,  intra- 
petiolar, and  forming  a  connate,  emarginate  piece  fitting  closely 
to  the  stem,  to  which  their  inner  &ce  conforms. 

The  terminal  bud  is  protected  by  several  pairs  of  overlapping 
stipules  rolled  round  it.    All  the  leaves  so  protected  are  younger 
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than  the  stipales  which  sorroimd  them,  no  leaf  deriving  any 
protection  from  its  own  stipules. 

Axillary  buds  are  not  developed  into  shoots  upon  young  plants, 
but  where  they  might  occur  they  are  protected  by  the  stipules, 
which  often  persist  after  the  leaves  have  fallen. 

Stipules  convolute  ;  hose  of  petiole  amplexieauL 
Maehinlaya  macrosciadea^  E.  Muell. — ^The  stipules  are  adnate 
to  the  dilated  base  of  the  petiole,  but  free  for  more  than  half 
their  length,  the  upper  portion  being  intrapetiolar  and  connate 
along  the  anterior,  but  iree  along  the  posterior  edges.  The 
margins  only  are  membranous,  the  rest  being  fleshy,  involute, 
overlapping  by  their  free  edges,  curved  inwards  towards  the  axis, 
and  persistent.  They  are  about  2*8-3  cm.  long,  the  free  portion 
being  2*2  cm.,  and  permanently  rolled  together,  resembling  a 
small  horn. 

The  terminal  buds  are  surrounded  or  enclosed  by  the  dilated 
base  of  the  petiole  and  by  the  convolute  stipules  of  the  upper- 
most or  youngest  expanded  leaf. 

Fassiflobb^. 

In  TryphoHemma  trilohum,  Bolus,  and  two  other  species  of 
the  genus,  besides  the  small  subulate  stipule  at  the  base  of  the 
leaf-stalk,  there  are  on  the  stem  above  the  leaf  and  above  the 
axillary  flower-peduncle  two  sessile,  more  or  less  sagittate  ap- 
pendages, which  resemble  the  true  leaf  in  consistence,  colour,  and 
character  of  margin. 

In  Hooker's  '  Icones,'  t.  1838,  these  appendages  are  described 
as  stipules ;  but  Harms,  who  supplies  the  account  of  FassifloresB 
for  Engler  &  Prantl's '  Pflanzenfamilien,'  says : — "  Whether  these 
leaf-structures  represent  parts  of  the  stipules  or  belong  to  the 
inflorescence  is  questionable."  They  are  large  enough  to  afford 
considerable  protection  to  the  bud,  a  function  which  the  minute 
stipules  could  scarcely  share.  See  also  T.  apetatum^  Baker  fil.  in 
Trans.  Linn.  Soc.  ser.  2,  Bot.  vol  iv.  pi.  8. 

CuCUBBITAOEJi. 

W.  Burck,  "  Beitrage  zur  Kenntniss  dor  myrmecophilen 
Fflanzen  u.  der  Bedeutung  der  extranuptialen  Nectarien,"  in 
AnnaL  Jard.  Buitenzorg,  x.  p.  75,  refers  to  stipular  glands,  and 
figures  them  in  Triekoeanthea  tricuepidata^  Lour.,  in  his  pL  11. 

2n2 
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Gapbifoliaosa. 

Sambueus  Uhuluif  Linn. — Stipellffi  ovate  or  suborbicular,  small 
bat  foliaceousy  and  tipped  witb  a  gland.  Stipules  interpetiolar, 
f oliaoeous,  in  two  very  unequal-Bized  pairs.  The  lowest  and 
contiguous  pair  occupying  the  central  line  of  the  axis,  vary  from 
linear  to  lanceolate  or  cuneate,  shortly  stalked  and  toothed  above 
the  middle.  On  the  lower  part  of  the  young  and  growing  shoot 
they  are  slightly  separated  from  one  another,  but  a  little  higher 
up  they  are  closely  contiguous.  The  larger  stipules  are  ovate, 
acute,  serrate,  stalked,  S-S-nerved,  resembling  true  leaflets,  and 
inserted  right  and  left  contiguous  to  the  small  ones,  but  having 
longer  stalks  they  rise  above  and  partly  overshadow  the  latter. 
Both  pairs  are  involute  in  bud. 

In  the  bud  state  the  same  relative  sizes  of  the  stipules  are 
maintained ;  but  the  smaller  pair  are  very  minute  in  the  earlier 
stages  because  they  come  opposite  the  midribs  or  the  base  of  the 
short,  very  stout  petioles  of  the  next  pair  of  leaves.  They 
become  larger  and  slightly  convolute  as  the  bud  enlarges  and  the 
leaves  grow.  The  larger  pair  have  ample  room  for  development 
in  the  hollow  space  between  the  petioles  of  the  leaves  to  which 
they  belong,  as  seen  in  Vibumum  Opulus,  Linn.,  but  on  a  larger 
scale.  They  become  convolute  at  a  much  earlier  stage  than  the 
small  ones. 

The  leaflets  are  involute  in  bud,  and  closely  packed  against 
one  another.  They  enlarge,  but  do  not  begin  to  unroll  till  the 
lea^  as  a  whole,  is  60  to  80  mm.  or  more  in  length.  The  ter^ 
minal  leaf  is  the  first  to  unroll ;  and  all  do  so  from  the  apex 
downwards. 

The  markedly  connate  leaves  of  Triosteum  and  Lonieera 
Oaprifolium  render  stipules  unnecessary  for  bud-protection. 

Dammer,  in  Oesterr.  hot.  Zeitsch.  1890,  p.  261,  and  Fritsch, 
ib.  1889,  p.  214,  describe  the  occurrence  and  development  of  the 
stipules  and  nectaries  in  the  species  of  Samlmcus, 

SVBIACEJE. 

VorSarcocephaluSf  see  Potter,  in  Joum.  Ldnn.  Soc.  1891,  p.  848. 

Groom,  Trans.  Linn.  Soc.  (2)  iii«  p.  258,  describes  the  stipules 
and  their  development  with  their  investing  coUeters  in  species  of 
Oosmihuena,  Ooprosma^  Hqffmanniay  Gardenia  (G.  florida  and 
laurifolia  (P)),  PavettOf  and  Paderia, 

E.  Schumann  (Engler  &  Prantl,  Pflanzenfamilien,  iii.  Teil  4, 
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Abth.  p.  12)  figures  the  bladders,  inhabited  by  antSy  at  the  base 
of  the  leaves  of  Duroia  itiecifera^  Hook,  f.,  and  B&mijia  phyiO" 
phora,  Benth.  He  does  not,  however,  regard  them  as  stipules^ 
but  as  **  sao-like  outgrowths  of  the  blade  ";  they  lie  at  the  base 
of  the  leaf  near  the  middle  nerve. 

Cinchona  offieinalUy  Linn. — ^The  leaflets  are  slender,  grooved 
above,  slightly  dilated  at  the  very  base,  downy  with  adpressed 
hairs.  The  stipules  are  inserted  upon  the  stem  and  are  inter- 
petiolar,  but  pass  in  front  of  the  petioles,  and  touch  by  their  free 
edges.  They  are  erect,  lanceolate,)hairy,  especially  at  the  edges, 
and  enclose  the  next  younger  pair  of  leaves.  They  become  brown 
and  are  disarticulated  from  the  axis,  very  soon  after  they  cease 
to  be  useful. 

The  terminal  bud  is  amply  protected  by  the  stipules  of  the 
youngest  expanded  pairs  of  leaves. 

The  axillary  buds  are  at  first  very  minute  and  densely  covered 
with  hairs,  as  is  the  stem  around  them.  Some  of  those  on  the 
bud  are  much  longer  than  the  others. 

Cateshaa  spinowty  Linn. — ^The  stipules  are  small,  interpetiolar, 
connate,  but  very  short  in  front  of  the  petioles,  very  soon  becoming 
dry  and  pale,  but  persisting  for  some  considerable  time. 

The  terminal  bud  is  enclosed  by  the  two  pairs  of  connate 
stipules  belonging  to  a  pair  of  leaves  forming  the  youngest 
unfolded  pair.  Each  pair  of  leaves  lies  face  to  &ce  and  flat  in 
bud,  pushing  from  inside  the  stipules  in  that  manner. 

The  axillary  buds  are  of  two  kinds,  in  the  axil  of  each  leaf. 
The  first  to  develop  is  a  sharp  spine  without  any  leaves.  The 
other  is  very  small  in  the  resting  stage,  and  lies  between  the 
spine  and  the  petiole  of  the  leaf.  It  is  also  covered  and  pro- 
tected at  this  stage  by  the  stipules,  and  is  probably  a  lateral  bud 
from  the  spine. 

Carissa  spinarum^  Linn.,  is  very  similar  in  habit  and  form,  but 
has  smaller  leaves.  It  also  bears  a  pair  of  spines  in  the  axil  of 
4me  leaf  of  every  alternate  pair. 

In  Gardenia  jasminoides,  Ellis,  the  stipules  are  connate  into 
a  sheath  closely  investing  the  stem,  rounded  at  the  apex,  and 
obliquely  cut  down  one  side  for  nearly  half  its  length.  This 
sheath  consists  of  the  four  or  six  potential  stipules  completely 
united  into  one  piece  having  many  longitudinal  nerves.  They 
are  therefore  inter-  and  intra-petiolar,  and  do  not  at  any  time 
protect  the  leaves  to  which  they  belong. 
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The  terminal  bud  in  the  resting  condition  or  in  a  small  state 
ts  completely  invested  by  the  sheathing  stipules  of  the  last  or 
uppermost  Mly-dereloped  pair  of  leayes. 

The  axillary  buds  are  protected  inside  the  sheath  in  their  early 
stages,  ultimately  pushing  their  way  out.  Sometimes  the  axis 
of  the  axillary  shoot  remains  adnate  to  the  primary  one,  and  gets 
carried  up  with  it,  clear  out  of  the  sheathing  stipules. 

In  Chffea  benyalennt^  Boxb.,  the  stipules  are  inter-  and  intra* 
petiolar,  each  pair  being  connate  between  the  petioles  and  drawn 
out  into  a  long,  slender  point ;  they  are  also  connate  for  a  short 
way  at  the  base,  in  front  of  the  petioles,  thus  forming  a  short 
cup  round  the  bud  or  the  axis  according  to  the  stage. 

The  terminal  bud  is  coyered  by  the  stipules,  which  are  longer 
than  the  leaves  to  which  they  belong.  The  stipules  belonging 
to  two  pairs  of  leaves  completely  cover  the  bud ;  but  the  inner 
set  of  stipules  have  only  their  midribs  or  little  more  exposed. 
The  leaves  are  folded  over  the  bud  in  vernation,  so  that  one  pair 
with  their  stipules  cover  the  whole  bud. 

The  axillary  buds  are  protected  by  the  petioles  and  the  stipules 
belonging  to  them.  Their  first  leaf  or  pair  of  leaves  appears  to 
remain  small,  and  falls  early.  The  stipules  often  persist  for 
some  time  after  their  leaves  have  dropped. 

Stipules  leaf-like. 

In  Bubia  tinetorum^  Linn.,  the  leaves  are  lanceolate  (on  the  lower 
part  of  the  stem  at  least),  acuminate,  one-nerved,  sessile,  stipulate,, 
opposite,  although  often  termed  vertieillate.  Their  true  cha* 
racter  may  be  seen  by  au  examination  of  the  underground 
portions  of  the  annual  flowering-stems,  which  are  obtuselj 
tetragonal. 

The  subterranean  leaves  are  opposite,  or  frequently  three  in  a 
whorl,  decussate,  broadly  triangular,  obtuse,  connate  sometimes 
for  two-thirds  of  their  length,  sheathing  the  stem,  round  which 
they  form  a  cup,  exstipulate. 

The  aerial  leaves,  which  become  green  and  perfectly  developed, 
are  also  connate  at  the  very  base,  forming  a  shallow  cup.  The 
first  pair  have  one  stipule  in  the  space  between  each  leaf,  and  the 
two  leaves  and  two  stipules  occupy  the  four  angles  of  the  stem. 
The  second  pair  have  two  stipules  between  each  leaf,  lying  right 
and  left  of  the  angle  of  the  stem,  showing  that  they  have  arisen 
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by  the  fission  of  one  or  by  the  stipule  from  each  leaf  being 
perfectly  developed. 
The  stipules  of  the  aerial  leaves  are  somewhat  smaller. 

COMPOSITli. 

In  Achillea  MUlrfolium^  Linn.,  and  the  other  species  examined, 
the  petioles  are  dilated  at  the  base.  In  Ohfysanthemum  also  the 
buds  are  protected  by  the  dilated  bases  of  the  petioles,  which 
have  sometimes  a  more  or  less  developed  membranous  margin, 
and  in  some  species  of  the  genus  small  free  auricles.  In  Cpar- 
thentfolifum^  Pers.,  the  leaves  are  also  frequently  furnished  with  a 
small  foliaoeous  segment  on  each  margin  near  the  base,  and  re* 
sembling  stipules.  Occasionally  other  small  scattered  segments 
intervene  between  the  basal  ones  and  the  lamina  proper.  They 
may  therefore  be  regarded  as  segments  of  an  originally  sessile 
leaf.  In  O.  sinense^  Sabine,  also  the  petioles  are  aurided  in  a 
manner  much  resembling  stipules. 

Bamadesia  ro9ea^  Lindl.,  has  two  thorns  at  the  base  of  the 
leaf -stalk.  Stipule-like  auricles  occur  in  Seneeiot  Trixit,  Junyia, 
and  other  genera. 

DiAPENSIACEiB. 

Diapemia  lapponica^  Linn. — ^The  terminal  bud  is  deeply  sunk  in 
the  centre  of  the  small  rosette  of  leaves.  The  sheathing,  imbri- 
cate bases  of  the  leaves  form  a  cylinder  round  it.  When  the 
young  leaves  commence  to  develop,  they  do  so  alternately,  and 
two  of  them  cover  over  the  top  of  the  younger  members.  There 
are  no  scale-leav-es,  as  the  terminal  bud  is  continuous,  but  becomes 
arrested  during  the  winter  season. 

The  axillary  buds  are  well  protected  in  their  early  stages  by 
the  sheathing  portion  of  the  leaf,  which  is  one-third  to  one-half  as 
long  as  the  lamina. 

This  type  is  similar  to  what  occurs  amongst  many  of  the  species 
of  Samfraga  of  dwarf  and  densely  tufted  habit. 

In  Shortia  galaeifoliay  Torr.  &  G-ray,  the  petioles  are  dilated  at 
the  base.  The  terminal  bud  in  the  resting  stage  is  covered  with 
numerous  concave,  glabrous,  red  scales,  surrounded  by  a  few 
very  much  reduced  leaves  of  the  previous  season.  The  scales 
evidently  represent  the  dilated  base  of  the  petiole. 

Sehizocodon  soldanelloidet^  Sieb.  &  Zucc.,  has  much  shorter 
petioles ;  but  otherwise  the  arrangement  is  similar. 
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FLxncBAanrsjB. 

Statiee  Limoniumy  Linn. — ^The  winter-bud  is  oovered  and  pro- 
tected by  arrested  leaves,  which  are  complete  but  simply  reduced 
in  size,  particularly  the  lamina.  The  base  is  greatly  dilated  and 
triangular,  so  that  few  leayes  are  required  to  completely  enclose 
the  bud. 

The  perfect  leaves  have  the  lamina  decurrent  upon  a  deeply 
channelled  petiole,  with  narrow  membranous  margins ;  the  base 
is  greatly  dilated  and  clasping,  like  the  leaves  of  the  winter-bud. 
The  base  long  remains  erect  and,  with  the  deeply  channelled 
petiole,  affords  protection  to  the  young  leaves  till  they  attain 
•considerable  size.  There  are  no  stipules,  although  the  upper 
«nd  of  the  sheath  is  occasionaly  slightly  (perhaps  accidentally) 
free.  One  edge  of  the  leaf  is  convolute  in  bud  and  the  other  is 
rolled  over  it,  so  that  the  midrib  is  exposed. 

In  Armeria  maritima,  Willd.,  the  leaves  are  linear,  channelled, 
carinate,  pubescent,  gradually  and  considerably  dilated  to  the 
{)ase,  membranous  there  at  the  edges,  and  persistent. 

Those  of  the  winter  and  summer  buds  are  very  similar.  They 
are  crowded  together  and  protect  one  another,  three  of  them 
completely  surrounding  all  the  younger  ones,  while  two  of  them 
accomplish  this  at  the  base,  where  they  even  overlap  one  another. 
They  also  remain  erect  for  about  half  their  length,  and  the 
withered  ones  of  the  previous  summer  also  remain  in  position. 
Add  to  this  the  fSact  that  the  plant  is  densely  csBspitose,  and  it 
will  be  seen  that  the  young  leaves  are  abundantly  protected, 
more  so  than  in  the  case  of  the  species  of  Statiee, 

In  JSgialiti$  the  leaves  are  crowded  at  the  end  of  the  brancheSi 
roundish  and  fleshy,  with  a  winged  leaf-stalk. 

Mtbsifea. 

The  MyrsinesB  are  exstipulate. 

In  Clavija  undulata^  D.  Don,  the  petioles  are  thickened  towards 
the  base.  The  terminal  bud  is  conical,  covered  with  .numerous 
very  much  reduced  and  scale-like  deciduous  leaves.  The  lower 
ones  are  very  narrow,  hardened  and  spiny,  consisting  of  the 
midrib  and  a  very  narrow  margin.  Those  which  follow  some- 
what larger  and  broader,  but  never  develop  into  perfect  leaves. 
The  perfect  and  persistent  leaves  are  crowded  together  around  the 
Apex  of  each  season's  growth,  so  that  the  stems  and  branches  are 
merely  furnished  with  a  terminal  tuft  of  leaves. 


Digitized  by 


Google 


THEIB  FOBMS  AND  TOITCTIOITS.  607 

The  axillary  buds  are  slightly  extra-axillary,  yery  small,  covered 
with  small  scales  and  rust-coloured  scurf.  They  consist  mostly 
of  flower-buds,  and  leafy  buds  seldom  develop. 

Saltabosaoks. 

Azima  tetracatUha,  Lam. — Leaves  opposite,  decussate,  lanceo- 
late, acuminate,  entire,  petiolate,  stipulate,  glabrous,  persistent ; 
petiole  very  short,  channelled  above  but  not  dilated  at  the  base. 
Stipules  minute,  about  0*25-0*80  mm.  long,  subulate,  pale,  but 
floon  becoming  light  brown,  and  gradually  breaking  away  from 
the  top  downwards,  but  persisting  for  some  time.  They  appear 
to  be  of  little  protective  value. 

The  terminal  bud  consists  of  a  pair  of  leaves  closely  applied 
face  to  fiatce,  attaining  some  size  before  they  expand,  and  pro- 
tecting the  younger  members  between  them. 

The  axillary  buds  are  rather  remarkable.  What  appear  to  be 
two  spines  situated  in  the  axil  of  the  leaf,  are  really  the  first  pair 
of  leaves  of  the  axillary  shoot.  In  their  early  stages  they  are 
erect,  closely  applied  and  very  short,  but  when  fully  developed 
they  become  hard,  spiny,  and  diverging.  Their  foliar  nature  is 
further  indicated  by  the  fact  that  a  slender  groove  runs  along  the 
opposing  faces  from  apex  to  base,  where  there  is  a  deeper  cavily 
as  if  a  sheatb  were  attempted.  They  are  also  articulated  with 
the  stem.  The  second  and  third  pairs  of  leaves  on  the  axillary 
shoot  (when  the  latter  develops)  are  reduced  to  scales  which 
decussate  with  the  spines.  True  leaves  follow  the  scales.  The 
spines  protect  the  plant  generally,  and  are  developed  before  the 
axillary  shoot  elongates ;  they  also,  together  with  the  two  pairs  of 
scales,  constitute  a  further  protection  to  the  axillary  buds. 

Li  some  respects  therefore  Azima  ieiracantlia  offers  an  in- 
teresting analogy  with  Cateshaa  spinosa^  Linn.  (Bubiacefla),  and 
Carissa  tpinarum,  Linn. 

APOOTKACBiB. 

Li  AUtonia  seholariSy  B.  Br.  (fig.  5),  the  leaves  are  whorled  at  the 
upex  of  each  growth,  in  groups  of  6  to  9,  narrowly  oblong-elliptic, 
narrowed  to  both  ends,  but  obtusely  pointed,  closely  but  some- 
what irregularly  feather-nerved,  with  the  nerves  nearly  at  right 
angles  to  the  midrib  and  uniting  in  a  slender  vein  traversing  the 
whole  lamina  immediately  within  the  margin ;  entire,  glabrous, 
persistent,  deep  green  above  and  whitish  beneath,  shortly  petiolate. 
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The  petioles  are  semiterete,  flattened  abore,  and  f  umislied 
with  a  ligula  or  outgrowth  from  the  base  of  the  upper  face,  pro- 
tecting the  bud.  This  ligula  is  triangular,  obtuse,  pale  green, 
1*5-2  nun.  long ;  collectively  they  form  a  whorl,  covering  all  but 
the  extreme  apex  of  the  bud  (fig.  5). 

Fig.  6. 


AJktonia  »ekolaris,^TeTnnnai  whorl  of  leaves  to  show  ligulee  oovering  the  bud. 
(Seduced  about  }.) 

Oroom  (Trans.  Linn.  Soc.  ser.  2,  Bot.  iii.)  compares  the  ligule 
with  the  ledge-like  stipular  process  of  Tabemtanontanaf  and 
describes  the  manner  of  bud-protection  in  T.  diehotoma  (p.  261). 

In  Apoeynum  androsamifolium,  Linn.,  the  petioles  are  grooved 
or  concaye.  The  terminal  buds  are  protected  by  a  pair  of  leaves 
which  are  opposite  or  nearly  so.  The  stipules  are  subulate, 
glandular,  and  occupy  the  spaces  between  the  narrowed  bases 
of  the  leaves.  The  winter-buds  are  subterranean,  generally 
numerous,  and  protected  by  leaves  reduced  to  the  condition  of 
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small  oTate  bracts,  adpressed  to  the  stem  till  the  buds  in  their 
axils  push  them  away. 

In  Beaumoniia  the  bud  is  protected  by  the  older  leayes  in 
succession.  They  are  sessile  while  in  bud.  The  base  of  the 
petioles  is  connected  by  a  rim  across  the  stem,  and  there  is  also 
a  ring  of  subulate  glandular  processes  surrounding  the  axis, 
which,  however,  can  hardly  be  regarded  as  stipules.  The  axillary 
buds  are  protected  by  the  broad  and  thickened  bases  of  the 


ASCLEPIADKS. 

In  the  bud  each  leaf  has  its  edges  opposed  to,  and  in  contact 
with,  those  of  its  fellow,  so  as  to  cover  the  bud  completely.  The 
apex  spreads  out  first,  the  rest  remaining  erect  or  nearly  so  for 
some  time,  thus  helping  to  protect  the  terminal  bud.  Tineetoxi- 
cum  offieinaley  Moench,  has  the  petiole  deeply  channelled  above, 
slightly  dilated  at  the  base,  and  inserted  on  a  pedestal,  which  is 
broader  and  with  its  fellow  nearly  encircles  the  stem.  The  base 
of  the  lamina  is  furnished  with  glaads,  which  faXL  away  as  the  leaf 
develops. 

LoeAiriAciLfi. 

The  leaves  of  Budileia  are  opposite  and  connected  at  the  base 
by  a  transverse  line  upon  the  stem,  rarely  by  herbaceous  stipules 
as  in  the  case  otB.  auriculaia^  Benth.  (fig.  6).  In  this  species  the 
stipules  are  interpetiolar,  connate  into  one  suborbicular  piece, 
and  strongly  revolute  at  the  edges,  making  them  convex  above 
and  deeply  concave  beneath,  almost  like  the  cap  of  the  calyx  of 
SeuMhria^  8*5  mm.  wide,  projecting  about  2  mm.  from  the  stem, 
and  of  the  same  colour  and  texture  as  the  leaves,  pubescent  above, 
and  hoary  with  a  fine  adpressed  tomentum  beneath,  but  similarly 
hoary  all  over  when  quite  young  like  the  expanding  leaves. 

The  petioles  are  deeply  channelled  above  and  dilated  at  the 
base,  so  that  they  protect  the  axillary  buds  in  their  earlier  stages. 
When  the  leaves  are  just  expanding,  the  petioles  are  merely  con- 
nected at  the  base  by  a  slightly  elevated  rim,  or,  in  other  words, 
they  are  slightly  connate.  The  stipular  outgrowth  develops  as 
the  leaves  gradually  attain  their  full  size,  so  that  it  is  functionally 
of  no  importance  either  in  protecting  the  terminal  or  the  axillary 
buds.  This  is  done  by  the  leaves  themselves.  The  latter  are  fiajt 
in  bud  and  closely  applied  face  to  £Etce,  protecting  the  terminal 
bud,  and  as  they  are  decussate,  the  edges  of  the  next  younger 
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pair  of  leaves  are  accommodated  in  the  channel  along  the  midrib 
of  the  next  older  pair,  so  that  all  fit  yery  closely  in  bud. 

Kg.  6. 
a 


I. 


Buddleia  auriculata, — 1 .  a,  a,  two  of  the  oldest  onexpanded  leaTes  of  a  bad,  x  2 ; 
«,  stipule.  2.  a,  unexpanded  leaf,  underside ;  6,  6,  first  expanded  pair  of 
leaves,  X  2 ;  «,  stipule.  3.  d,  d,  third  older  pair  of  expanded  leaves,  x2 ; 
s,  stipule. 

In  Buddleia  OolvUei,  Hook,  f.,  the  leaves  are  opposite,  decus- 
sate, petiolate,  but  sessile  in  bud,  tomentose  on  both  surfJMses 
with  hairs  of  a  pale  rusty  colour,  especially  in  the  early  stages ; 
petioles  concave  above,  dilated  at  the  base,  where  they  are  slightly 
connate  or  connected  by  a  rim  across  the  stem. 

The  terminal  bud  is  protected  by  each  successive  pair  of  leaves^ 
which  are  flat,  adpressed  face  to  face  in  bud,  and  the  outer  pair 
attain  considerable  size  before  expansion.  The  edges  of  the  next 
younger  pair  of  leaves  are  exposed  before  the  expansion  of  the 
older  ones,  but  are  protected  by  tomentum. 

The  axillary  buds  are  protected  by  the  dilated  bases  of  the 
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petioles,  wUch  retain  an  erect  or  ascending  direction  for  some 
time. 

The  rim  connecting  the  bases  of  the  petioles  sometimes  develops 
a  f oliaceous  auricle  like  that  of  B.  auricvlatay  and  frequently  a 
lanceolate  f  oliaceous  process  is  developed  on  one  side  of  the  stem, 
instead  of  the  auricle,  and  on  different  sides  of  the  stem  at  different 
nodes.  Neither  of  these  processes  is  much  deyeloped  in  bud, 
and  thej  do  not  appear  to  form  any  effective  protection. 

In  Budileia  ylohosa,  Hope,  the  leares  are  opposite,  decussate, 
lanceolate,  acuminate,  densely  felted  beneath  with  a  fine  silvery 
tomentum.  They  are  all  but  sessile  and  the  base  is  slightly 
dilated,  semiamplezicaul,  and  connected  by  a  rounded  transverse 
ridge.  There  is  no  interpetiolar  and  stipular  outgrowth  as  in 
B.  auriculata  and  B,  OolvileL 

The  terminal  bud  is  tetraquetrous  and  greatly  elongated  before 
the  leaves  expand.  Two  of  them  completely  cover  it,  and  their 
edges  lie  flat  upon  one  another,  but  the  centre  of  each  leaf  is 
deeply  channelled  so  as  to  accommodate  the  younger  members. 

Axillary  buds  are  frequently  present,  and  they  are  sheltered  in 
their  earlier  stages  by  the  erect  base  of  the  leaves  before  they 
become  fully  expanded,  afid  also  by  their  own  tomentum. 

In  Foffraa  zeylanioa^  Thunb.,  the  leaves  are  opposite,  decussate, 
very  unequal,  petiolate,  exstipulate,  obovate,  gradually  narrowed 
into  the  petiole,  glabrous,  entire,  softly  leathery  or  semi-fleshy. 
The  petioles  are  short,  very  stout,  compressed  laterally,  furrowed 
at  the  base  obly  on  the  upper  side,  considerably  dilated  at  the 
base  and  auricled ;  the  auricles  are  erect  and  clasp  the  stem  in 
front  of  the  petiole ;  they  are  not  connate. 

The  terminal  bud  in  the  resting  stage  is  included  between  and 
beneath  the  auricles.  When  it  commences  to  grow,  the  very 
unequal  pair  of  leaves  a^  closely  adpressed  £eu^  to  face  and 
emerge  thus  more  easily  from  the  encasement  formed  by  the 
dilated  and  auricled  petioles. 

The  axillary  buds  are  completely  covered  or  enclosed  in  the 
same  way.  Except  for  the  slit  sheath  or  case,  this  agrees  with 
Oltma  and  also  entirely  with  the  species  of  AtUhocleitta.  Conf. 
also  Oitharexylum. 

The  stipules  in  Fagrcsa  spp.  are  well  shown  in  Blume, 
*  Bumphia,'  ii.  plates  72-81 ;  they  are  largest  in  F.  aurieulaia, 
Jack,  and  described  on  p.  26  as  follows : — ^*  The  extreme  base  of 
the  petiole  is  enlarged  like  a  short  ligule,  triangular  in  shape, 
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obtuse  or  retuae,  connate  round  the  stem,  with  two  Iftfcenl,  reflexed, 
flemilunar,  thick  foliaceous  auricles  convex  above  and  concave 
beneath."  They  would  afford  a  very  complete  protection  to  the 
azillarj  bud.  See  also  W.  Burck,  **  fieitrage  z.  Kenntniss  der 
myrmecophilen  Pflanzen,"  in  Annal.  Jard.  Buitenzorg,  x.  p.  75, 
where  the  pouch-like  auricles  in  Fagrma  impmalisy  Miq.,  are 
described  as  the  homes  and  nests  of  ants. 

G-BBrriJLHBJl. 

The  Gtentiane»  have  no  true  stipules.  In  the  true  (Jentiaiis 
the  older  leaves  are  connate  at  the  base,  forming  sheaths  which 
protect  the  younger  ones. 

In  Menyanthes  trifoliata^  Linn.,  the  petiole  is  described  as 
sheathing.  This  sheath  attains  a  length  of  8  cm.  or  more,  com- 
pletely investing  the  bud  and  sheathing  the  stout  fleshy  stem* 
The  broad  margins  are  thin  and  membranous,  gradually  narrowing 
upwards  and  adnate  to  the  petiole  except  at  the  top,  where  there 
are  two  short,  unequal,  free  auricles.  Just  beneath  these  auricles 
the  membranous  margins  approach  one  another  and  unite  in  front 
of  the  petiole,  forming  a  small  hood. 

The  sheath  of  the  oldest  unfolded  leaf  protects  all  the  younger 
members  of  the  bud,  but  not  its  own  petiole  or  lamina. 

BoBAonnLS. 

In  Cordia  Myxa^  Linn.,  the  leaves  have  a  petiole  which  is 
<mated  at  the  base,  protecting  the  small  axillary  buds. 

See  Mez,  in  EngL  Bot.  Jahrb.  xii.  p.  526,  "  Morphologische  u. 
anatomische  Studien  iiber  die  Oruppe  der  CordiesB." 

BlONONIACEA. 

The  Bignoniace»  are,  as  a  rule,  exstipulate. 

In  Bignonia  Fraseriy  Hort.,  the  leaves  are  opposite,  decussate, 
compound,  petiolate,  exstipulate,  glabrous,  persistent,  with  one 
pair  of  cordate,  acuminate,  dentate,  stalked  leaflets  and  a  terminal 
trifurcate  tendril ;  the  petiole  is  wiry,  terete,  dilated  at  the  veiy 
base,  with  a  slight  depression  on  the  upper  side. 

The  terminal  bud  is  made  up  of  numerous  decussate  leaves,  the 
two  largest  of  which  cover  all  the  younger  members.  At  this 
stage  they  are  shortly  petiolate  or  sessile;  the  leaflets  are  as 
long,  or  slightly  longer  than,  the  terminal  tendril  and  conduplicate, 
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fiO  that  the  edges  touch  those  of  the  opposite  leaf,  and  little 
except  the  midribs  and  tendrils  of  the  outer  ones  are  exposed. 

The  axillary  buds  are  covered  and  protected  by  a  pair  of  ovate, 
<;oncave,  acuminate  leaves  reduced  to  the  condition  of  scales. 
Their  succeeding  leaves  are  perfect  and  arranged  like  those  of 
the  terminal  bud. 

iLLECEBBACSiE. 

In  Paronychia  $erpyllifolia^  DC,  the  leaves  are  small,  oblong- 
lanceolate  or  often  subelliptic,  tapering  into  a  short  petiole, 
<;iliate  at  the  edges,  and  showing  a  midrib  on  the  under  surface 
urith  two  faint  lateral  nerves,  evergreen,  opposite,  stipulate. 
The  stems  being  prostrate,  all  the  leaves  are  turned  to  the  upper 
side.  The  stipules  are  large,  lanceolate,  acuminate,  scarious, 
shining,  interpetiolar,  overlapping  one  another  considerably  at 
the  base,  and  consisting  of  greatly  elongated  slender  cells,  lying 
parallel  with  one  another  longitudinally.  The  stipules  of  one 
pair  of  leaves  protect  the  next  younger  pair,  and  those  of  the 
uppermost  fully  expanded  pair  equal  the  next  younger  pair 
(forming  the  winter-bud)  in  length.  The  second  younger  pair 
of  the  bud-leaves  are  very  much  shorter  than  the  stipules  of  the 
first  or  outer  pair.  The  stipules  always  attain  their  full  length 
before  the  leaves  to  which  they  belong.  The  stipules  therefore 
obviously  serve  for  the  protection  of  the  young  leaves.  They 
protect  not  only  those  of  the  terminal  buds  but  also  the  axillary 
buds,  which  are  very  numerous — the  prostrate  or  creeping  stems 
being  very  much  branched. 

Carrigiola  Uttoralis,  Linn.,  has  the  leaves  alternate  or  the  first 
pair  opposite,  linear-hmceolate,  narrowed  to  the  very  base.  The 
stipules  are  subulate  or  half-sagittate,  with  a  small  auricle  at 
the  base  on  the  posterior  side,  thin,  colourless,  membranous, 
and  erect.  .  The  intemodes  of  the  young  shoots  are  very  little 
elongated,  so  that  the  leaves  are  crowded  together  as  well  as  the 
stipules,  which  at  this  stage  assist  in  protecting  the  terminal 
bud.  Axillary  buds  are  freely  produced,  and  in  their  earlier 
stages  are  protected  by  the  erect  stipidee. 

In  Seleranthus  annuus^  Linn.,  the  subulate,  acute,  somewhat 
pungent  leaves  are  opposite,  but  not  strictly  decussate,  as  each 
pair  is  inserted  a  Uttle  farther  round  the  stem  than  the  second 
pair  below,  not  vertically  above  it..  The  alternate  pairs  there- 
fore assume  a  spiral  arrangement,  just  as  in  the  Screw  Pluo 
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Fandanus).  This  allows  a  more  equal  distribution  with  regard  to 
light,  and  would  appear  to  be  desirable  owing  to  the  undeveloped 
state  of  the  intemodes  and  the  consequent  crowded  condition  of 
the  leaves  in  dense  rosettes.  The  leaves  are  exstipulate,  bat 
connate  at  the  base,  forming  a  cup  of  some  depth  around  the 
axis  and  the  numerous  young  leaves  surmounting  and  protecting 
it;  the  edges  of  the  free  portions  are  ciliate-serrate  for  some 
distance  above  the  iinion.  In  the  earlier  stages  of  the  develop- 
ment of  the  leaves  the  cilisB  interlock  more  or  less  with  one 
another,  thns  serving  to  keep  the  young  leaves  compact  over  the 
crown  of  younger  ones  as  well  as  the  growing  point  of  the  axis. 

ScleranthuB  thus  holds  the  same  relation  to  Paronychia 
amongst  the  Illecebrace»,  as  Dianthtu  and  Sagina  do  to  JSpergula 
and  Speryularia  amongst  the  Caryophylleffi.  In  both  orders 
where  stipules  are  wanting  the  leaves  are  connate  at  the  base. 

POLTaONAOE^. 

In  AtraphaxU  laneeolata,  Bunge,  the  leaves  are  oblanceolate, 
alternate,  shortly  petiolate  or  subsessile,  and  articulated  with  a 
persistent  pedestal ;  revblute  in  bud.  The  stipules  are  ocreate, 
adnate  to  the  pedestal  throughout  its  length,  then  connate  both 
anteriorly  and  posteriorly  into  a  cylindrical  sheath  fitting  closely 
to  the  axis  above  its  lei^,  and  terminating  abruptly  except  for 
two  lateral  prolongations  forming  subulate  points  as  long  as  the 
cylindrical  portion. 

The  free  portions  of  the  stipules  are  of  service  in  protecting 
the  terminal  bud,  where  the  leaves  are  rather  crowded  and  the 
free  points  of  several  ocre»  together  form  a  small  conical  mass 
covering  the  young  leaves.  They  also  lend  additional  protection 
to  the  axillary  buds  by  being  erect  and  closely  applied  to  them* 
The  first  leaf  of  axiUary  buds  is  reduced  to  its  sheathing  stipules^ 
so  that  altogether  the  axillary  buds  are  well  protected. 

In  AtraphaaU  spinosa^  Linn.,  where  the  stipules  are  as  in 
A,  lanceolatay  the  terminal  buds  are  protected  by  the  ocresB  and 
the  apex  by  the  subulate  prolongations.  In  the  autumn  these 
harden  and  die,  becoming  spiny.  Axillary  buds  are  also  pro- 
tected by  ocresD.  The  portion  of  the  latter  that  is  adnate  to  the 
pedestal  is  persistent  after  the  fall  of  the  leaf,  while  the  thinner 
portion  extending  round  the  axis  falls  away.  The  long  fringe- 
like points  are  also  persistent.  A  number  (apparently  three)  of 
the  primary  leaves  of  the  axillary  buds  are  reduced  to  their 
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stipules,  which  are  membranous,  closed  at  the  top,  and  longer 
than  the  buds,  thus  forming  so  many  caps  over  them  and  answer- 
ing the  purpose  of  scales  as  seen  in  deciduous  trees,  but  without 
the  apical  prolongations.  Succeeding  leayes  are  perfect,  with 
the  lamina  protected  as  in  the  growing  bud.  Qrowth  is  resumed 
by  these  axillary  buds  only. 

The  prolongations  of  tiie  ocre»  in  the  bud  stage  are  repre- 
sented by  two  short  teeth,  which  elongate  on  the  resumption  of 
growth. 

In  Folygonum  equiseHforme^  Sibth.  &  Sm.,  the  leaves  are- 
alternate,  sessile  or  subsessile,  small,  linear,  strongly  and  per- 
manently revolute  at  the  margin. 

The  ocreate  stipules  are  adnate  to  the  petiole  or  leaf  for  half 
their  length,  and  connate  into  a  cylindrical  sheath  2-db  mm. 
long,  closely  fitting  the  stem,  and  terminating  in  numerous 
subulate,  membranous  teeth  or  fringes  ^  to  ^  as  long  as  the^ 
sheathing  portion.  The  latter  is  green  and  striated  exactly  like 
the  stem,  and  is  persistent ;  the  terminal  fringe  soon  becomes 
brown,  though  pale  and  scarious  at  first,  and  gets  variously  torn, 
and  broken  away.  The  stipules  may  be  described  as  slightly 
intrapetiolar,  seeing  that  they  are  connate  for  a  very  short 
distance  in  front  of  and  above  the  insertion  of  the  leaf  upon  the 
sheathing  portion. 

The  leaf  is  not  protected  by  its  own  stipules,  but  by  those  of 
the  next  older  leaf  or  leaves.  The  terminal  bud  forms  a  small 
cone  covered  by  the  stipules  of  several  leaves,  and  the  scarious 
portion  lies  over  the  top.  From  this  cone  the  leaves  emerge  in 
succession,  but  never  expand  or  alter  their  form. 

The  axillary  buds  are  protected  by  the  sheathing  portion  of 
the  ooreffi  till  they  attain  some  size,  and  likewise  by  numerous 
stipules  belonging  to  their  own  axis. 

In  Muehlenheckia  platyclada^  Meissn.,  the  leaves  are  alternate, 
distichous,  shortly  petiolate,  stipulate,  oblong  and  entire  or 
hastate,  and  are  inserted  on  the  edges  of  the  stem,  and  deciduous 
or  even  caducous ;  the  petioles  are  short,  tapering  to  the  base, 
and  slightly  winged  or  sometimes  very  little  developed.  In 
many  cases  the  lamina  and  petiole  are  wanting. 

The  ocre»  or  stipules  are  adnate  to  the  petiole  at  the  base 
only,  and  then  becoming  free,  intrapetiolar,  closely  investing  the 
stem  and  connate;  they  are  very  thin,  membranous,  hyaline, 
and  often  difficult  to  distinguish  from  the  stem,  although  on  the- 
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younger  portions  of  tho  same  thej  measure  1-1*25  nun.  long. 
As  they  get  old,  they  usually  crumble  away,  leaving  only  the 
thicker  portion  close  to  the  petiole,  and  connected  by  a  mere 
rim  round  the  stem. 

The  stems  are  yery  much  flattened,  thin,  leaf-lik^  deep  green, 
imd  more  or  less  constricted  at  the  nodes. 

The  terminal  bud  is  corered  by  numerous  ocre»  whether  there 
^re  leaves  present  or  not.  Where  leaves  do  occur  they  are 
revolute  at  the  edges,  very  narrow,  applied  to  the  edges  of  the 
stem,  and  more  or  less  curved  over  the  apex  of  the  bluntly 
tapering  bud.  Lateral  buds  arise  in  the  axils  of  the  ocreie,  which 
the  buds  cover  till  growth  pushes  aside  or  ruptures  them.  The 
lateral  buds  often  become  more  or  less  fascicled,  apparently  by 
the  development  of  secondary  buds  from  the  base  of  the  primary 
ones,  afber  the  latter  lengthen  into  shoots.  The  primary  or 
lowermost  intemodes  of  these  shoots  are  undeveloped. 

According  to  the  *  Genera  Plantarum '  (iii.  p.  101),  MueMen- 
heekia platyelada\&  remarkable  from  having  its  branches  entirely 
leafless  and  the  ocre»  reduced  to  a  transverse  line.  This  descrip- 
tion has  probably  been  drawn  up  from  dried  specimens. 

In  M.  variant  Meissn.,  the  stems  are  long,  slender,  more  or 
less  prostrate,  terete.  The  leaves  alternate  on  the  f  plan,  are 
deltoid,  entire  or  trilobate  or  hastate.  The  stipules  are  adnate 
to  the  base  of  the  petiole,  then  intrapetiolar,  connate  into  a 
cylinder  closely  investing  the  stem,  membranous  and  gradually 
crumbling  away. 

Terminal  and  axillary  buds  are  protected  much  in  the  same 
way  as  in  if.  platyelada. 

Abistoloohliokb. 

The  AristolochiacesD  are  exstipulate. 

In  Asarum  europitumy  Linn.,  the  winter  bud  is  aerial  and  pro- 
tected by  two  or  three  amplexicaul  downy  or  tomentose  leaves 
reduced  to  scales.  These  enlarge  upon  the  resumption  of  growth 
in  spring,  and  become  somewhat  hooded.  They  are  arranged  on 
the  ^-plan. 

The  axis  becomes  elongated  for  about  2-2*5  cm.,  and  terminates 
in  a  pair  of  cordate  or  reniform,  long-stalked,  opposite  leaves. 
The  base  of  the  petiole  is  concave,  surrounding  and  protecting  a 
terminal  bud,  which  repeats  the  annual  increment  of  growth 
the  following  year.    On  strong  shoots  a  single  flower  arises  in 
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ihe  axil  of  one  of  these  leayes.  Thus  the  young  and  tender 
growth  is  amply  protected. 

Aristoloehia  elegans.  Mast.,  while  really  exstipulate,  has  a 
small,  cordate,  membranous,  subsessile  leaf  in  the  axil,  which 
resembles  a  single  intrapetiolar  stipule  or  eyen  a  pair.  Close 
examination  shows  that  this  stipule-like  process  is  really  the 
first  leaf  of  an  axillary  axis  or  bud.  It  clasps  the  main  axis 
with  its  auricles,  and  has  two  buds  in  difFerent  stages  of  advance- 
ment lying  between  it  and  the  petiole  of  the  leaf  in  whose  axil 
it  occurs.  The  small  leaf  belongs  to  the  larger  and  more 
advanced  bud. 

On  examination  of  the  terminal  bud  of  the  main  axis,  the 
axillary  buds,  especially  one  of  them,  are  seen  to  be  already  in  an 
advanced  state.  The  stipule-like  leaf  is  conduplicate  over  the 
larger  bud,  but  being  much  wider  than  the  latter  even  when 
folded,  its  margins  become  involute^  so  that  the  bud  is  subulate 
in  outline.  The  stipule-like  process  has  therefore  been  developed 
for  the  protection  of  the  larger  and  most  advanced  axillary  bud, 
which  it  completely  covers. 

The  terminal  bud,  consisting  as  it  does  of  numerous  leaves  in 
an  advanced  state,  is  protected  by  its  own  leaves,  the  older 
protecting  the  younger.  All  the  leaves  on  the  main  axis  are 
conduplicate,  folding  one  inside  the  other  successively,  with  the 
two  halves  and  their  edges  perfectly  flat,  not  involute,  as  in  the 
case  of  the  stipule-like  leaf  when  in  bud. 

PlPBSAO&B. 

In  Fiper  longum^  Linn,  var.  Bormentoium^  the  leaves  are  alter- 
nate, petiolate,  stipulate,  rotund,  cordate,  acuminate,  or  rather 
cuspidate,  5-7-nerved  with  incurved  nerves,  and  persistent, 
involute  from  the  edges  to  the  midrib  in  bud,  forming  a  cylindrical 
mass ;  the  petiole  is  semiterete,  grooved  above,  but  more  deeply  so 
inside  the  stipules. 

The  stipules  are  9-15  mm.  long,  adnate  to  the  lower  half  of 
the  petiole,  converging  towards  the  apex  and  free  at  the  tips, 
strongly  overlapping  by  their  free  edges,  adnate  by  their  base  all 
round  the  axis,  becoming  brown  and  disarticulate  from  the  petiole 
after  the  leaf  is  fully  developed.  In  all  these  respects  they 
closely  resemble  those  of  Magnolia^  except  that  their  posterior 
edges  are  free  and  much  imbricated,  but  not  connate. 

2o2 
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The  terminal  bud  is  protected  by  the  stipales  of  the  youngest 
unfolded  leaf.  The  petiole  of  the  latter  is  erect  at  this  stage, 
and  appears  continuous  with  the  axis. 

Axillary  buds  are  protected  by  the  sharply  ascending,  deeply 
grooved  petioles  of  fully  developed  leaves.  The  first  leaf  oi 
these  buds  is  reduced  to  its  stipules,  which  form  a  sheath. 

Pig.  7. 


Pi^  lonffum,  Tar.  sarmentoaum,  ad  nat.— r,  roofilet  from  node;  at,  stipule 
becoming  disartioulated  from  the  petiole ;  at,  stipule  enclosing  the  apical 
bud;  yl,  young  expanded  but  not  full-grown  leaf;  ul,  unopened  leaf  in 
process  of  expansion. 

In  P.  dioseoreafoUumf  the  leaves  are  narrowly  cordate, 
acuminate,  shortly  petiolate,  6-uerved,  thin,  membranous,  and 
persistent;  petioles  semiterete,  deeply  concave  at  the  very  base 
only.  Stipules  about  4  mm.  long,  otherwise  like  those  of  the 
last  species.  Those  of  the  resting-buds  are  smaller,  narrower, 
and  wholly  adnate  to  the  petiole. 

Terminal  buds  are  of  two  kinds,  namely  the  growing  and 
resting.  As  the  leaves  are  evergreen,  all  buds  are  protected  to 
some  extent  by  them.  The  growing  ones  are  protected  by  the 
more  typical  stipules  with  free  points,  which  are  deciduous. 
The  resting-bud  protrudes  through  an  oval  slit  with  membranous 
margins  representing  the  stipules  at  the  concave  base  of  the 
last  developed  leaf.  This  bud  is  further  protected  by  a  leaf 
reduced  to  its  stipules,  with  the  petiole  or  arrested  lamina  repre- 
sented by  an  excurrent  tooth  at  the  back  of  the  stipules. 

Axillary  buds  are  frequent  and  may  arise  in  the  axil  of  the 
leaf  or  on  the  opposite  side  of  the  axis,  and  apparently  from  the 
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axil  of  a  leaf  reduced  to  its  Btipoles.  Axillary  buds  as  well  as 
the  restmg  terminal  ones  seem  always  to  have  their  first  leaf 
reduced  to  the  stipules,  which  would  correspond  to  the  scales  of 
winter  buds  in  many  other  natural  orders. 

In  Fiper  omatwmy  N.  E.  Br.,  the  stipules  resemble  those  of 
P.  longum^  but  are  free  fronr  the  petiole  for  the  upper  half  of 
their  length. 

In  ZippeUa  the  leaves  are  cordate,  with  amplexicaul  stipules. 

In  Feperoma  the  leaves  are  ezstipulate ;  sometimes  opposite 
or  whorled. 

Chlobahtthaokb. 
In  Cfhloranthus  incompieuus^  Sw.,  the  stipules  are  subulate, 
Almost  colourless,  and  inserted  on  the  sheath  between  the  petioles. 
Each  young  growth  commences  with  two  pairs  of  leaves  reduced 
to  a  well-developed  sheath  and  a  short  ovate  tooth  representing 
the  lamina ;  they  are  ezstipulate. 

Mybistioas. 

The  Myristiceffi  are  ezstipulate. 

MyrUtica  moschata^  Thunb.,  has  the  leaves  alternate,  distichous, 
petiolate,  ezstipulate,  oblong,  entire,  glabrous,  coriaceous,  invo- 
lute in  bud,  persistent ;  the  petiole  short,  nearly  terete,  shallowly 
grooved  on  the  upper  face,  slightly  twisted,  not  dilated  at  the 
base,  or  sheathing. 

The  terminal  bud  in  the  growing  state  consists  of  leaves 
strongly  involute  at  the  margins,  slightly  scurfy,  and  grasping 
the  bud  by  their  base  in  such  a  way  that  the  midrib  only  of 
the  nezt  younger  leaf  is  exposed.  The  leaves  attain  some  length 
before  unrolling,  but  continue  to  develop  in  size  after  they  have 
become  flat. 

The  axillary  buds  are  very  small,  and  in  many  cases  appear  as 
scaly,  scarcely  elevated  protuberances.  Towards  the  apex  of  the 
shoots  they  are  slightly  more  elevated,  scaly  and  scurfy. 

MomMIAOBiB. 

This  order  is  also  ezstipulate. 

In  Fetimus  Boldusy  Molina,  the  leaves  are  opposite,  decussate, 
petiolate,  ezstipulate,  oblong-ovate,  entire,  downy  when  young, 
but  scabrous  on  both  surfaces  when  mature,  very  coriaceous. 
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penntent ;  the  peti^loB  very  •boit,  slightlj  grooved  aboye  and 
•lightly  narrowed  to  the  base. 

The  terminal  bud  is  protected  bj  each  pair  of  leaTes  in  soo- 
cession.  At  this  stage  the  leaves  are  sessile  or  subsessile,  boat- 
shaped,  sub-fleshy,  cohering  rather  firmly  by  ihmr  edges,  and 
endosing  all  the  younger  members. 

Axillary  buds  are  already  developing  in  the  axils  of  the  oldeirtv 
but  still  unfolded  pair  of  leaves,  and  are  thus  amply  protected  in 
their  earlier  stages.  After  the  leaves  expand  the  erect  petioles 
offer  further  protection*  The  first  pair  of  leaves  on  the  axillary 
shoot  are  reduced  to  small  subulate  scales,  bearing  a  remarkable 
resemblance  to  stipules.  By  closing  the  space  between  the  petiole 
and  axis  they  perform  die  protective  function  of  stipules  covering 
the  youngw  leaves  except  at  the  tip.  The  succeeding  lea? es  are 
arranged  like  those  of  the  terminal  bud. 

LOBAITTHAOlLfi. 

In  Viscum  alburn^  Linn,  the  leaves  are  opposite,  spathulate, 
entire,  coriaceous,  and  narrowed  to  the  base.  The  annual  branchea 
are  all  axillary  and  arise  in  the  axils  of  the  only  pair  of  true  leaves 
developed  on  each  shoot.  The  base  of  the  leaf  is  narrowed,  and 
the  cortical  tissue  of  the  upper  surface  develops  into  an  elevated 
hood  covering  one  half  of  the  axillary  bud. 

Above  the  pair  of  true  leaves  are  two  decussating  scales  adnate 
to,  or  decurrent  upon,  the  axis.  All  the  four  scales  have  thickened, 
triangular,  free  tips,  articulated  with  the  adnate  portion.  The 
latter  may  really  be  a  thickening  of  the  cortical  tissue  of  the  axis. 
At  all  events,  this  adnate  portion  at  the  line  corresponding  to  the 
union  of  the  two  is  developed  into  a  hood  protecting  the  other 
half  of  the  leafy  bud.  The  bracts  all  behave  in  the  same  way,  so 
that  the  two  lateral  flower-buds  are  protected  in  the  same  way 
as  the  leafy  buds  below  them.  The  terminal  flower-bud  is  pro- 
tected solely  by  the  upper  pair  of  bracts.  The  tips  or  the  whole 
of  the  perianth  of  the  flower-buds  for  next  year  are  exposed  at 
midwinter,  and  sometimes  the  ovary  of  the  terminal  bud  as  well, 
or  partly  so.    A  similar  case  occurs  in  Clmia, 

The  leaves  appear  to  be  pushed  off  annually  upon  the  resump- 
tion of  growth,  for  the  thickened  base  of  the  shoots  occupies  the 
position  of  the  leaves  or  the  greater  portion  of  it,  leaving  only  a 
narrow  scar. 
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EUPHOBBIAOSJI. 

Tbe  species  of  this  family  differ  greatly  as  regards  the  stipules. 
In  Euphorbia  paluttris,  Limi.,  JB.  lueiday  Waldst.  &  Elit.,  &c., 
there  are  no  stipules.  The  bud  is  amply  protected  by  the  crowded 
leaves,  the  outer  ones  enclosing  the  winter-bud  being  reduced 
to  scales.  In  Fachysandra  (P.  procumbent^  Michx.)  the  arrange- 
ment is  very  similar. 

In  the  Box  also  {Buxus  sempervirens^  Linn.)  the  winter-bud  is 
covered  by  about  five  pairs  of  leaves  reduced  to  scales.  The  lower 
or  outer  are  spathulate  and  evergreen,  like  miniature  leaves ;  the 
middle  ones  are  triangular  and  brown ;  while  one  or  two  of  the 
uppermost  pairs  elongate  in  spring,  becoming  linear  and  mem- 
branous.   They  persist  for  a  year  or  more  in  a  withered  condition. 

The  perfect  leaves  are  opposite,  convolute  in  bud,  with  one  edge 
out  and  the  other  inside,  and  the  older  protect  the  younger.  A 
large  number  are  crowded  together,  and  the  outer  pairs  protect 
all  the  younger  members  in  the  bud. 

•  On  the  other  hand,  in  Acahfpha  {A,  obovtUa^  Benth.)  the  stipules 
are  linear-sub alate,  attenuate,  inserted  upon  the  stem  at  the  ex- 
treme base  of  the  petiole.  They  appear  to  be  of  little  use  in 
protecting  axillary  buds,  but  would  serve  to  guard  the  terminal 
ones.  Where  the  young  leaves  are  crowded  together,  the  stioules 
lie  all  round  tbe  bud  and  project  beyond  the  leaves  to  which  they 


In  many  species  of  Jatropha  they  form  dissected  hair-like 
structures  standing  in  the  axil  of  the  leaf. 

In  Pedilanthus  (P.  Hthymaloidet^  Poit.)  the  stipules,  if  such 
they  may  be  called,  are  minute  and  apparently  glandular.  They 
fall  early.  The  terminal  bud  is  small  and  nestles  at  the  base  of 
the  leaves.  The  axillary  buds  are  minute,  scaly,  and  covered 
with  short  hairs,  forming  minute  grey  tufbs  or  nodules,  sunk  in 
a  slight  cavity  in  the  stem,  as  in  some  of  the  CactesB. 

In  Oroton  (O.  lucidus^  Linn.)  the  stipules  are  small,  palmately 
lobed  with  finger-like  segments,  glandular,  inserted  on  the  stem 
close  to  the  base  of  the  petiole,  and  generally  or  often  persisting 
after  the  fall  of  the  leaf,  more  or  less  hairy  at  tbe  edges. 

The  terminal  bud  consists  of  a  conical  mass  of  sessile  leaves, 
involute  at  their  edges  and  densely  stellately  tomentose.  The 
stipules  assist  in  protecting  the  base  of  tbe  buds,  but  even  at 
this  stage  they  are  much  shorter  than  the  leaves. 
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Axillary  buds  in  their  early  stages  are  protected  by  the  petiole, 
stipolee,  and  tomentnin,  except  in  those  cases  where  they  arise 
at  nodes  after  the  fiill  of  the  leaf.  The  stipules  and  a  small  ele- 
Tation  at  the  scar  of  the  petiole  then  protect  them  slightly. 

In  Mereuriali$  perennis^  lAnn.,  the  leaves  are  opposite,  decus- 
sate, ovate  or  lanceolate-elliptic,  petiolate,  stipulate,  crenate- 
serrate,  pubescent,  with  ascending  and  slightly  incurved  nerves. 

The  variation  in  and  evolution  of  the  leaves  may  best  be  studied 
by  an  examination  of  the  subterranean  resting-buds  and  of  the 
development  of  the  stems  with  their  leaves  in  spring. 

Three  pairs  of  leaves  are  reduced  to  the  condition  of  scales 
without  stipules,  and  there  are  two  other  pairs  that  more  properly 
belong  to  the  rootstock  or  rhizome.  The  first  pair  of  the  flowering 
atom  are  broadly  triangular  and  slightly  connate  at  the  base, 
forming  an  eflScient  protection  to  the  bud  before  growth  com- 
mences. By  the  elongation  of  the  intemodes  the  second  and 
third  pairs  become  aerial.  Each  scar-like  leaf  is  triangular, 
8tem*clasping,and  separated  from  its  companion  by  an  appreciable 
interval,  but  connected  by  a  slender  ridge  across  the  stem.  The 
fourth  pair  (in  the  specimen  examined)  consisted  of  small  but 
perfect,  petiolate  and  stipulate  leaves.  The  stipules  are  ovate  or 
narrowing  to  subulate  and  membranous,  intrapetiolar,  free,  but 
touching  one  another  by  their  contiguous  edges,  and  also  touching 
or  even  underlapping  the  edge  of  the  petiole.  From  the  point  of 
contact  of  two  intrapetiolar  stipules  a  ridge  runs  down  each  side 
of  the  stem  to  the  middle  of  the  petioles  of  the  next  pair  beneath. 
This  applies  to  all  the  perfect  leaves.  The  ridges  decussate  with 
the  leaves,  so  that,  although  there  are  four  ranks  of  ridges  on  the 
stem,  they  are  interrupted  on  the  two  sides  alternating  with  the 
sides  bearing  the  stipules. 

The  stipules  afford  comparatively  little  protection  to  the  ter- 
minal bud,  and  the  stem  is  unbranched.  The  leaves  are  involute 
in  vernation  from  the  base  nearly  to  the  apex,  but  a  small  portion 
is  open,  giving  each  a  quill-like  appearance.  Each  is  separately 
folded,  and  all  attain  a  considerable  size  before  opening,  so  that 
they  protect  the  younger  members  of  the  bud. 

Judging  from  the  form  of  the  four  scale-like  pairs  of  leaves, 
the  stipules  are  derived  by  separation  from  their  edges.  This 
would  leave  the  petioles  without  sheaths  and  at  the  same  time 
allow  the  lamina  to  become  involute  at  the  edges  from  the  base 
upwards.     The  ridges  may  perhaps  indicate  that  the  leaves 
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or  tbeir  sheaths  were,  in  some  ancestral  form,  connate  hj  their 
edges  and  decurrent  upon  the  stem  in  the  form  of  wings  as 
we  see  in  some  of  the  Compositie.  The  leaves  of  Carduw  are 
strongly  decurrent  upon  the  stem,  but  thej  are  alternate. 
Before  rising  out  of  the  ground  the  flowering-stem  is  bent  like 
that  of  a  germinating  seedling. 

The  first  pair  of  leaves  are  sometimes  reduced  to  smaU  scales, 
so  that  they  with  their  stipules  form  a  whorl  of  six  scales 
surrounding  the  stem,  as  in  species  of  Galiunh  Bubia,  and  others 
of  that  tribe. 

In  Mereurialis  annua^  Linn.,  the  stipides  are  subulate,  acute, 
membranous,  of  a  pale  white,  and  inserted  upon  the  stem  at  the 
very  base  of  the  petioles,  and  falling  rather  early.  The  leaves 
protect  one  another  and  are  involute  in  the  bud.  The  stipules 
also  assist  in  protecting  the  terminal  bud,  but  they  seem  of  more 
importance  in  protecting  axillary  buds  in  their  young  stages. 

In  Daleehampia  BoezUana,  Muell,  Arg.,  the  stipules  are  large 
(9  mm.  long,  4  mm.  wide),  ovate,  acute,  many-nerved,  with  a  strong 
midrib,  inserted  on  the  stem  with  a  broad  base,  red  when  young, 
and  persisting  on  the  stems  in  a  brown  and  withered  condition 
long  after  the  persistent  leaves  themselves  have  fallen. 

The  terminal  buds  are  completely  enclosed  by  each  pair  of 
stipules  in  succession,  the  latter  come  in  contact  by  their  flat,  but 
perfectly  free  edges.  The  stipules  are  fully  developed  or  nearly 
so  while  still  in  the  bud,  and  exceed  as  well  as  enclose  the  leaf 
to  which  they  belong.  When  a  pair  is  suflSciently  old  to  commence 
expansion,  the  enclosed  leaf  is  seen  to  be  folded  along  the  middle, 
involute  at  the  edges,  incurved  at  the  slender  tip,  and  of  con- 
siderable size. 

Axillary  leaf-buds  are  not  very  frequent,  but  they  would  be 
well  sheltered  by  the  stipules  even  if  their  development  were 
delayed  till  after  the  fall  of  the  leaf. 

Axillary  buds  consisting  of  successively  developed  inflores- 
cences are  frequent  and  are  amply  sheltered  by  the  stipules. 
Below  the  flowers  are  two  large,  opposite,  coloured  bracts,  which 
become  green,  and  each  has  a  pair  of  stipules  which  close  the  space 
between  the  bracts  and  even  overlap  one  another. 

UBTIOAOKfi. 

In  Ohlorqphora  ttnctoria^  Gkiudich.,  the  leaves  are  small,  lanceo- 
late-elliptic, alternate,  petiolate,  stipulate;  the  petioles  short, 
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Blender,  subterete,  narrowly  grooved  above,  downy,  not  dilated  at 
the  base,  articolate,  perBistent. 

The  BtipuleB  are  short,  intrapetblar,  connate,  downy,  eiliaie, 
persistent,  except  the  upper  portion,  which  gmduaUy  beoemea 
brown  and  £bJ1b  away.  The  terminal  bud  consistB  of  oonduplicate 
leaves,  downy  on  the  underside,  very  narrow  at  this  stage  and 
pushing  out  of  a  mass  of  stipulee  which  are  practically  convolute 
round  the  younger  leaves. 

The  first  axillary  bud  develops  into  a  spine  about  8*7  mm.  long. 
Later  on  a  second  axillary  bud  develops  in  a  somewhat  latei»l 
position  and  seems  to  arise  as  a  lateral  bud  of  the  primary  one. 
Both  are  protected  in  their  early  stage  by  the  stipuloB. 

The  stipulee  are  described  as  lateral  and  caducous  in  tiie 
*  Genera  Plantarum,'  but  they  appear  to  me  to  be  intrapetiotBr, 
connate  and  persistent  at  the  base. 

The  whole  plant  appears  well  adapted  for  a  dry  dimate.  It  is 
a  native  of  Bradl,  and  resembles  Acalyphm  eapilUpes,  Flodowttea 
tqnaria,  and  Argania  Sideroaylan  in  habit ;  the  two  latter  belong 
to  different  Natural  Orders. 

Fim9  ifrfeetaria^  fioxb.,  has  the  leaves  alternate,  petiolate, 
stipulate,  oblong-cordate,  glabrous,  incurvi-nerved,  coriaceova, 
persistent;  the  petiole  subterete,  narrowly  channelled  above, 
very  slightly  dilated  towards  the  base. 

The  stipules  are  linear,  obtuse,  membranous,  inserted  upontiie 
axis  and  surrounding  the  greater  part  of  it,  colourless,  membra- 
nous, caducous;  each  is  convolute  separately  round  the  bud 
which  it  almost  whoUy  covers,  and  is  entirely  free  at  both  edges. 
l%e  stipulee  of  seven  or  more  expanded  leaves  may  be  seen  upon 
the  plant  at  the  same  time. 

l%e  terminal  bud  (as  indicated  above)  is  covered  by  the  stipules 
which  form  a  double  covering,  that  is,  of  two  layers  deep. 

The  axillary  buds  arise  early,  but  are  small,  and  nestle  in  the 
axil  of  the  comparatively  broad  petiole.  The  stipules  also  help 
to  protect  them  in  their  early  stages,  or  even  completely  cover 
them. 

F.  elattioa^  Eoxb.,  has  large,  elHptic-oblong,  coriaceous  leaves, 
obscurely  penninerved,  persistent ;  petioles  long,  subterete,  very 
slightly  flattened  above,  thickened  towards  the  base. 

The  stipules  are  inserted  all  round  the  stem,  connate  along 
both  edges,  forming  a  structure  like  a  sharply-pointed  extin- 
guisher ;  the  line  of  union  along  the  anterior  edges  is  Bcaroely 
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evident,  but  that  of  the  posterior  edges  is  very  evident.  When 
first  exposed  thej  are  very  short  and  small,  but  during  summer 
they  gradually  lengthen  till  they  are  18-22  cm.  long  or  more ;  in 
winter  they  remain  dormant  till  the  rising  temperature,  either 
natural  or  artificial,  causes  the  bud  to  develop,  when  they 
lengthen  in  proportion  to  the  growth  of  the  next  younger  and 
enclosed  leaf.  When  the  latter  attains  a  considerable  size,  the 
stipules  split  along  the  posterior  edges  and  in  a  day  or  two  fall 
away.  They  are  therefore  caducous,  but  only  one  pair  is  visible 
at  a  time. 

The  terminal  bud  is  completely  covered  by  the  stipules. 

The  axillary  buds  are  rarely  evident,  and  only  show  themselves 
as  minute,  scaly  points  at  intervals  along  the  old  stems.  They 
rarely  develop  unless  the  terminal  bud  has  been  injured  or 
removed. 

The  chief  points  of  difference  between  this  species  and  Fiem 
ifrfeetaria  are  apparently  due  to  the  fiict  that  the  latter  produces 
its  leaves  very  hurriedly  like  those  of  the  Horse-Chestnut,  thus 
accounting  for  the  numerous  pairs  of  stipules  being  present  at 
one  time,  and  that  JP.  eloHica  develops  its  leaves  very  deliberately 
or  at  long  intervals.  The  much  greater  size  of  the  unexpanded 
leaf  requires  a  longer  period  for  development ;  hence  the  need 
for  longer  protection,  and  the  reason  for  the  presence  of  only  one 
pair  at  a  time.  This  also  would  seem  to  be  the  reason  why  those 
of  jP.  elastica  are  connate,  so  as  to  give  more  efiectual  protection 
during  winter  or  the  resting  period  as  weU  as  in  summer. 

Oecrapia  peltata^  Linn.,  also  has  large  intrapetiolar  stipules, 
inserted  upon  the  stem,  a  great  part  of  which  they  surround,  free 
along  the  posterior  edges,  but  intrapetiolar  and  completely  connate 
there  in  front  of  their  own  leaf;  two  strong  dorsal  ribs  face  the 
edges  of  the  petiole.    They  ultimately  fall  away. 

The  terminal  bud  is  completely  enclosed  by  the  stipules  of  the 
last  expanded  or  still  developing  leaf.  In  the  growing  stage  the 
stipules  of  the  next  older  leaf  still  surround  and  protect  the 
greater  portion  of  the  bud. 

The  axillary  buds  are  protected  in  their  early  stages  by  the 
stipules,  between  which  and  the  stem  they  are  situated. 

This  type  differs  from  Ficus  ekutica  by  the  stipules  being  con- 
nate along  the  anterior  edges  only,  and  that  permanently. 
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Abtocabpeje. 
See  Potter,  in  Joum.  Linn.  Soc.  vol.  xxviii.  (1891),  p.  844,  and 
Tr^cul,  "M6moipe  sup  la  famiUe  des  Artocarp^es,"  in  Ann.  Sd. 
Nat.  s^r.  8,  vol.  xiii.  p.  88.  On  p.  44  the  latter  describes  the 
stipules.  He  says :— "  We  find  all  stages  between  a  simple  stipule 
and  two  separate  ones ;  they  are  axillary  and  free ;  their  length 
varies  from  1  or  2  mm.  to  12  cm.  (sp.  of  Cecropia)  and  breadth  in 
proportion ;  they  are  inserted  horizontally  or  obliquely." 

MTBICAOEiB. 

The  *  Genera  Plantarum  *  says  with  reference  to  this  family : — 
"  Stipulffi  0,  nisi  in  Jf.  asplenifolia  spuriae."  The  stipule-like 
organs  in  this  species  are  subulate,  acute,  inserted  on  the  side  of 
the  pedestal,  tumid  at  the  base  externally,  concave  internally, 
and  channelled  to  the  top  on  that  face.  They  fall,  as  a  rule, 
before  the  leaves. 

JUGLAITDKfi. 

This  order  is  exstipulate.  In  Juglans  it  is  seen  that  the 
several  buds  which  are  produced  in  each  leaf-axil  are  protected 
by  the  leaf-sheath  and  the  hairy  or  scarious  bud-scales. 

Casimir  DeCandolle  (Ann.  Sci.  Nat.  ser.  4,  t.  18,  p.  5)  gives 
a  short  account  of  these  buds;  almost  all  the  axillary  buds 
abort,  the  branches  being  developed  from  the  terminal  buds. 

CtrPULIFEBJB. 

In  the  Nut,  Corylm  Avellanoy  Linn.,  both  the  leaves  and  the 
stipules  behave  in  a  somewhat  peculiar  manner  in  the  bud,  as 
seen  at  the  apex  of  the  growing  shoot  in  spring.  The  leaves  are 
induplicate  in  bud  or  imperfectly  conduplicate.  The  younger 
leaf  as  it  is  just  leaving  the  bud  lies  somewhat  above  the  latter, 
and  is  induplicate  at  the  edges.  The  next  younger  leaf  is  con- 
duplicate  and  closely  applied  to  the  bud,  round  which  it  is  slightly 
twisted. 

The  stipules  are  oblong  or  oval,  more  or  less  deeply  concave, 
and  arranged  in  four  ranks,  two  above  and  two  below  the  spreading 
or  horizontal  branches,  while  those  of  each  pair  are  unequal  in 
size.  The  upper  one,  that  is  the  one  on  the  upper  side  of  the 
branch,  is  the  larger,  and  this  lies  over  the  leaf  which  has  just  left 
the  bud.    The  smaller  stipule  lies  under  and  protects  the  bud 
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and  a  small  portion  of  its  own  leaf.  The  stipules  of  the  leaf 
still  closely  applied  to  the  bud  protect  the  latter,  including  their 
own  leaf. 

In  the  Alder  {Alnusglutinosa^  G^ertn«,  var.  laeiniata^  Ait.)  the 
stipules  are  oblong,  obtuse,  entire,  7-9  mm.  long,  deciduous,  or 
&lling  away  much  sooner  than  the  leaves,  and  therefore  almost 
caducous,  membranous,  but  subfoliaceous.  They  are  of  service 
in  protecting  the  young  leaves  of  the  elongating  shoots  in  summer, 
and  also  the  axillary  buds  later  on  when  they  begin  to  develop. 

They  are  evidently  more  serviceable  in  protecting  the  winter- 
bud,  of  which  they  constitute  the  enveloping  and  protecting 
scales,  as  in  the  case  of  the  Oak,  Beech,  &c.  There  are  two  or 
three  pairs  of  them  without  leaves,  succeeded  by  two  or  three 
which  do  not  attain  perfect  development.  About  two  pairs 
without  leaves  are  produced,  and  each  pair  is  wrapped  round  the 
bud,  almost  completely  covering  it.  Where  leaves  are  also  pro- 
duced, the  stipules  lie  inside  the  leaf  to  which  they  belong. 

All  are  glued  or  gummed  together  by  means  of  the  resinous 
or  gummy  matter  exuded  by  the  glands  copiously  produced  all 
over  the  surface  of  stem,  leaves,  and  stipules. 

In  Oitrya  earpinifolia^  Torr.  et  Gray,  the  buds  are  ovoid, 
becoming  oval  or  oblong  as  they  elongate  in  spring,  and  laterally 
subcompressed.  They  are  made  up  of,  or  are  protected  by,  about 
seven  pairs  of  stipules  arranged  in  four  ranks.  The  leaves  when 
expanded  are  alternate  and  distichous,  so  that  the  stipules,  pro- 
tecting the  bud  and  having  no  leaves  of  their  own,  are  so  arranged 
that  the  two  from  one  leaf  do  not  strictly  overlap  the  two  from 
the  next  younger  leaf.  In  this  way  they  are  placed  in  four 
instead  of  two  ranks.  The  Oak  has  only  five  ranks  of  stipules, 
although  the  leaves  are  arranged  on  the  f  plan,  the  reason  being 
that  each  rank  is  made  up  of  stipules  from  two  ranks  of  leaves. 
The  divergence  of  the  stipules  from  one  rank  of  leaves  in  Ostrya 
is  not  great,  however,  so  that  of  the  four  rows  there  are  two 
contiguous  pairs  of  rows,  one  on  each  side  of  the  stem.  All  the 
stipules  are  firmly  held  together  by  a  gummy  matfrial.  After 
the  seventh  pair  of  stipules  comes  a  perfect  leaf  folded  over  the 
bud,  which  thus  prevents  it  from  being  conduplicate.  The  leaves, 
moreover,  are  slightly  plicate  in  an  ascending  direction,  following 
the  course  of  the  lateral  nerves. 
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SALIGINEiS. 

Popului  haliamtfera^  Linn.,  yar.  viminalU. — ^The  winter-bud  of 
Populu9  is  protected  by  the  stipules,  wbich  secrete  and  exude  a 
considerable  quantity  of  gum  during  autumn,  and  cover  the 
joiinger  ones,  especially  at  the  edges,  binding  the  whole  bud 
firaily  together,  throwing  off  the  wet,  and  no  doubt  in  itself 
acting  as  a  protection  to  the  strongly  involute  and  tender  leaves, 
whicb  even  at  this  period  are  of  considerable  size. 

The  outer  and  oldest  pair  are  connate  in  one  piece,  which  is 
firm  and  rigid  in  the  centre,  with  broad,  more  or  less  membranous 
margins  extending  round  the  greater  part  of  the  bud,  but  less 
than  half  its  length.  The  second  pair  are  also  connate,  rather 
more  membranous,  extending  round  the  bud  till  their  edges  almost 
meet  at  the  base,  and  nearly  as  long  as  the  bud.  The  third  pair 
are  connate,  convolute,  extending  a  little  beyond  the  bud,  which 
they  completely  cover  at  the  top.  They  are  stiffly  membranous, 
but  green,  and  completely  covered  with  gum  on  both  surfaces. 
The  second  and  third  pairs  completely  cover  the  bud,  and,  when 
removed,  expose  the  first  two  leaves.  They  themselves  have  no 
leaves. 

The  first  and  second  leaves  lie  in  a  furrow  or  groove  where 
their  stipules  meet.  The  fourth  pair  of  stipules  are  free,  sub- 
ulate-linear, with  a  strong  and  conspicuous  midrib,  lying  in  front 
^f  their  own  leaf,  and  overlapping  by  their  edges  as  well  as  over- 
lapping  the  posterior  edges  of  the  fifth  or  next  younger  pair. 
The  fifth  pair  are  precisely  similar  to  the  fourth,  but  smidler, 
;and  the  fourth  and  fifth  pairs  completely  cover  the  bud.  Both 
pairs  are  considerably  longer  than  tbeir  own  leaves.  The  sixth 
pair  are  very  much  smaller,  and  only  about  two-thirds  the  length 
of  their  leaf.  The  seventh  pair  are  even  smaller,  and  only  about 
one-third  the  length  of  their  leaf.  Both  leaves  have  attained 
a  proportionate  size  with  their  stipules  such  as  they  maintain 
when  expanded  in  summer. 

In  PopuliA  nigra,  Linn.,  var.  dUatata,  Ait.  (syn.  P,  f<utigiata^ 
Desf.),  the  leaves  are  alternate,  petiolate,  stipulate,  deltoid, 
crenate,  strongly  involute  in  bud,  and  gummy,  glabrous,  de- 
ciduous ;  the  petiole  laterally  compressed,  but  in  the  bud-state 
nearly  terete,  or  altogether  tindeveloped  in  very  early  stages,  and 
gummy. 

The  stipules  are  more  or  less  boat-shaped  or  keeled  or  con- 
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<»ye,  gammy,  folded  over  the  bud,  and  having  their  edges  in 
front  of  their  own  petiole,  so  that  they  protect  younger  members. 
The  outer  or  exposed  ones  of  the  winter-bud  are  reddish  brown, 
and  elongate  to  some  extent  with  the  developing  bud  in  spring. 
The  inner  ones  attain  a  much  greater  length,  and  are  narrower 
and  green ;  all  are  caducous. 

The  terminal  bud  is,  in  winter,  covered  by  several  pairs  of 
stipules,  some  of  which  belonged  to  leaves  which  fell  in  autnmn. 
Some  of  the  reddish-brown  stipules,  however,  have  well-developed 
leaves.  About  two  or  three  pairs  cover  the  winter-bud,  while 
one  or  two  pairs  cover  the  growing  one.  The  axis  is  therefore 
continuous,  and  all  the  leaves  apparently  are  perfect. 

Axillary  buds  remain  comparativ^y  small  till  spring,  and  are 
protected  by  scales  which  are  modified  stipules,  as  in  the  ter- 
minal bud. 

While  in  Populus  the  buds  are  protected  by  the  stipules,  in 
8aKx  the  stipules  are  small,  and  this  function  is  performed 
mainly  by  the  leaves.  Thus  in  8.  euprea  the  winter-bud  is 
covered  by  a  pair  of  leaves  reduced  to  brown  scales  which  are 
connate,  forming  a  cap  splitting  along  one  side  in  spring  and 
partly  along  the  other.  Each  of  these  modified  leaves  has  a 
strong  midrib  or  shallow  keel.  Succeediog  leaves  are  very  silky 
or  tomentose  beneath,  and  perfect;  or  one  to  three  of  them 
may,  under  certain  conditions,  remain  small,  dry  up,  and  fall 
early. 

The  stipules  are  very  small,  tooth-like,  ovate,  silky,  dilate,  and 
the  lower  ones  fall  early,  or  withering,  remain  for  some  time  on 
the  stem.  They  seem  to  be  f  unctionless,  as  far  as  the  protection 
of  either  terminal,  axillary,  or  winter  buds  are  concerned. 

The  axillary  buds,  which  alone  are  designed  to  produce  the 
branches  next  year,  are  completely  hidden  and  protected  by  the 
deeply  concave  base  of  the  petiole. 

The  stipides,  however,  though  always  very  small  in  bud,  and 
in  some  species  (S.  retuia,  Qrahami^  euprea^  repens,  &e.)  per- 
manently so,  in  others  become  larger,  and  in  some  (S.  dat^lada, 
mfrieaides,  ^.)  attain  a  considerable  size.  Their  chief  function 
appears  to  be  to  protect  the  axillary  buds,  which  are  also  sheltered 
by  the  dilated  and  concave  bases  of  the  petioles. 

Masters,  in  his  *  Vegetable  Teratology,'  mentions  (p.  857) 
an  increase  in  the  number  of  stipules  in  Salts  pendula ;  a  mon- 
strosity which  gave  rise  to  the  variety  muliUiipulata^  Seringe. 


Digitized  by 


Google 


580  SIB  JOHir  LI7BB00K  ON  8TIPULKS, 

CABUABnrEA. 

The  small  scale-like  leaves  in  Ooiuarina  can  serve  but  little 
purpose  except  as  a  bud  protection;  the  furrow  between  the 
ridge  of  the  stem  which  is  opposite  the  leaf  would  also  assist. 

MOVOCOTTLEDOVS. 

It  may  be  a  question  whether  any  Monocotyledons  have  true 
stipules.  The  younger  leaves  are  generally  protected  by  those 
more  advanced. 

SOITAMINEiB. 

In  Hedychium  fiaveseent,  Lodd.,  the  leaves  are  alternate,  very 
shortly  petiolate  or  subsessile,  sheathing,  stipulate,  oblong- 
lanceolate,  acuminate,  narrowed  to  the  base  into  a  very  short 
channelled  or  subwinged  petiole,  and  having  a  distinct  midrib 
from  whence  arise  numerous,  very  slender,  sharply-ascending, 
parallel  nerves. 

The  sheaths  are  very  long,  connate  in  the  lower  portion  into 
a  complete  cylinder,  and  open  towards  the  top  as  in  the  Gra- 
mineie.  Numerous  sheaths  enclose  one  another  and  surround 
the  central  floral  axis.  The  stipules  form  a  membranous  brown 
margin  adnate  to  the  edges  of  the  sheaths,  but  at  the  top  of 
the  sheath  they  become  free  from  it,  and  are  connate  in  one 
piece  in  front  of  the  short  petiole,  and  therefore  intrapetiolar. 
In  this  they  strongly  resemble  the  ligules  or  the  stipules  of  the 
Gramines ;  but  they  are  much  longer,  measuriug  2'5-d  cm.  or 
more. 

The  terminal  buds  consist  of  leaves  completely  convolute  from 
one  edge  to  the  other  into  a  cylinder  like  a  roll  of  parchment 
surrounded  by  the  sheaths,  and  finally  by  the  stipules  before 
making  their  exit.  The  lamina  cannot  unfold  until  by  the 
elongation  of  the  axis  it  has  been  pushed  out  beyond  the 
stipules. 

As  the  stems  do  not  branch,  there  are  no  axillary  buds  except 
from  the  fleshy  persistent  rootstock.  The  lower  leaves  from  these 
basal  buds  are  wholly  reduced  to  their  sheaths,  which  terminate 
in  a  mucro  corresponding  to  the  midrib.  The  stipular  portion 
consists  of  a  narrow  rim  wholly  adnate  to  the  sheath  except  a 
small  rounded  tooth  on  each  side  of  the  terminal  mucro.  The 
first  leaf  having  a  small  lamina,  has  also  connate  but  short 
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stipules.  These  sheatbs  are  connate  for  a  short  distance  at  the 
base  only.  In  all  these  cases  the  young  leaves,  axis  and  in- 
florescence, are  well  protected  by  the  sheaths  and  stipules.  The 
latter  serve  to  cover  the  terminal  opening  of  the  sheath  the  more 
effectually,  and  thus  prevent  rain  firom  getting  inside  the 
sheaths. 

LiLIAOKB. 

In  Smilax  the  leaf-stalk  is  more  or  less  winged  at  the  base  to 
protect  the  young  bud  from  drying  or  other  injury.  In  some 
species,  e.  g.  S.  avalifolia^  Bottb.,  and  others,  these  sheaths  attain 
an  extraordinary  size,  and  are  turned  up  at  the  edges,  forming^ 
pockets  in  which,  as  Burck  in  his  paper  already  referred  to  points 
out,  ants  come  to  live.  Burck  thinks  the  large  de?elopment  of 
the  sheath  is  not  due  to  the  necessity  of  bud-protection,  but 
results  from  the  benefit  accruing  to  the  plant  from  the  presence 
of  the  ants. 

Palmes. 

In  Korthalsia  the  base  of  the  petiole  is  developed  into  a  largo 
swollen  oorea :  ants  use  the  chamber  thus  formed  as  a  home. 

Naiadace^. 

In  Fotamogeton  lucensy  Linn.,  the  stipules  are  very  long,  intra- 
petiolar,  and  completely  folded  round  the  axis  to  which  the  base  is 
adnate,  and  slightly  overlapping  along  their  posterior  edges  where 
they  are  entirely  free,  while  they  are  entirely  connate  by  their 
anterior  edges  in  front  of  the  petiole,  membranous  but  tough, 
and  4*3-5*5  cm.  long,  the  basal  and  the  terminal  ones  being  the 
shortest,  but  still  highly  developed.  The  only  evidence  of  there 
being  two  connate  stipules  is  supplied  by  the  two  stronger  nerves,, 
one  on  each  side  of  the  middle  line  and  in  the  position  of  the 
middle  line  in  front  of  the  petiole.  Each  stipular  piece  protects 
all  the  younger  leaves  in  succession,  but  not  their  own  leaf.  The 
terminal  bud  is  thus  well  protected  by  the  long  stipules,  which 
attain  a  length  of  4-4*3  cm.  before  the  oldest  enclosed  leaf  is 
liberated.  The  unrolling  of  the  two  sides  of  the  lamina  takea 
place  from  the  apex  downwards  as  the  leaf  gets  liberated. 

Axillary  buds  are  protected  by  the  full-grown  stipules  before 
the  latter  become  disarticulated  from  the  stem.  The  first  two 
leaves  of  axillary  buds  are  sometimes,  if  not  always,  reduced  to* 
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their  stipules,  which  are  short,  but  coimate  in  one  piece  like  those 
of  the  main  stem. 

PotamogeUm  detuus^  Linn.,  is  the  only  British  species  which  is 
'Oxstipulate.  The  leayes  are  more  than  semi-amplexicaul,  and  con- 
volute round  the  axis,  one  within  the  other  alternately  on  the  two 
sides  of  the  stem  upon  which  they  are  inserted.  Owing  to  this 
arrangement,  they  appear  alternate  as  they  emerge  from  the  bud. 
The  outer  leaf  is  developed  slightly  in  advance  of  the  inner ;  that 
is,  it  is  slightly  the  longer,  although  both  are  inserted  upon 
the  same  level. 

The  intemodes  of  the  stem  are  always  relatively  short,  but 
near  the  apex  they  are  so  short  that  the  leaves  are  crowded  and 
appear  emerging  from  one  another;  so  that  not  only  is  the 
terminal  bud  thus  amply  protected,  but  the  axis  as  well  for  some 
distance  behind  the  apex. 

Axillary  buds  are  protected  by  one  leaf,  placed  opposite  the 
leaf  of  the  main  axis,  greatly  reduced  in  size,  and  more  than  half 
amplexicaul,  so  that  the  lamina  is  wrapped  round  the  bud.  This 
is  followed  by  perfect  and  opposite  leaves.  This  is  the  only 
British  species  that  is  exstipulate. 

The  large  leaf-sheath  in  the  genus  NaiM  affords  good  protection 
to  the  bud ;  its  varied  form  also  supplies  specific  characters. 

Gnetaoea 

In  Onetum  Onemon^  Linn.,  the  leaves  are  opposite,  petiolate, 
exstipulate,  elliptio-obloDg,  leathery,  glabrous,  persistent;  the 
petioles  semiterete,  flattened  above,  articulate  above  the  dilated 
portion,  which  is  persistent,  connate  around  the  axis,  and  pro- 
longed into  a  short  rounded  tongue  in  front  of  the  petiole. 

The  terminal  bud  in  the  resting  stage  is  completely  enclosed  by 
the  short  sheathing  ring  and  prolonged  tongue,  which  resembles 
that  seen  in  Olusia  except  that  it  belongs  more  to  the  stem  than 
to  the  petiole. 

Axillary  buds  are  also  cov^ed  by  the  sheath  above  mentioned, 
but  seldom  develop  into  branches. 
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Aeidanthera  eandida,  Rendle,  378, 404. 
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laxiflora,  Baker,  378, 404. 
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AcroBticfaom  aureum,  Linn,,  201,  206. 
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208. 
diaphanum,  Blume,  1^,  206. 
hispidalum,  Sw.,  200,  208. 
Adonis,  125. 
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Life-history,  by  0.  B.  Plowright  and 
W.  Thomson,  43, 44. 
.Soidium  Paridis,  44. 
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373. 
Afielia  bijuga,  A.  Gray,  166. 
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Albooa,  373. 

lilaoina.  Baker,  377. 
purpurascens,  Engl.,  425. 
Steudneri,  Sckweinf.  #  Engl.,  374, 

375,377,425. 
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triloba,  Fhm.,  192. 
Al^  On  some  Freshwater,  from  the 
west  Indies,  by  W.  Weet  and  G.  S. 
West,  264. 
Alhaffi,228. 
AliciSaria,  Corda  ?,  364. 
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Jaognemontii,  Beg,,  124. 

tenewens,  Linn,,  106, 106, 119, 129, 
132. 

iininuiii,  43,  44. 
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Tenenoea^  Engl.,  377,  411. 
Alom«B,240. 
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acandena,    Boem,  et  Schult.,  184, 
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AmaiyllidaoeaB,  407. 
Amarjllideie,  194. 
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Baker,  65. 
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Amy£^alu8, 141, 142. 
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Anabasis,  141,  22a 
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Anaphalia,  114, 125. 

muoronata,  C.  B.  Clarke,  136. 
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hispida,  262. 
Anoistrooladus  Barteri,  73. 
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,  Tar.  latifoiia,  Ledeb.,  137. 
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378,430. 

Olarkei,  Bendle,  430,  434. 

tinicom,  Lindl.,  378, 430. 
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Aueora,  Dum.,  353,  366. 
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dilatata,  Spnice,  368. 

distans,  Sprttce,  367. 
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Sohwaneokei,  Stevh.,  367. 
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erecta,  445,  447,  448, 450. 

,  var.  hypoleaoa?,  445,  448, 

450. 

,  var.  OTuinosa,  445,  448,  450. 
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390. 

arcuatum,  Lindl.,  377, 378,  386. 
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bioaudatum,  Lindl.,  377,  388. 
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,  Tar.  Eirkei,  Beich.  /.,  377, 
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acuminatum,  Bendle,  375, 378, 41 1, 
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Tiiylorianum,  Rendle,  375, 415. 

ajoieiiM,  Rendie,  375, 412, 415. 
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370. 
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Ardisia  grandis,  Seem,,  213. 
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Arrhenatberum  ayenaoeum,  251. 
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minor,  Jaoguem,,  114. 
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infusoata,  MueU,  Ara,,  462. 

interTenienta,  Mum.  Arg,,  462. 
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ABoidiom  longata,  Krempelh,,  454. 

melanospermum,  Krempeih,,  454. 
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ArtnoaloB  mareotaeuB,  260. 

Haienderani,  Bunge^  111. 

Sieberi,  260,  26a 

tribiiiifoliiu,  Bmth.y  111. 

tribuloide0,26O. 
Athrotaxis,  20,  22,  41. 

eapretBOidei,  22. 
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FUix-foemina,  282-284. 

,  Twr.  cUriflsima,  282-284. 
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E'  losa,  Linn,t  514. 
Halimufl,  245,  250,  262. 
loclada,  247,  260,  262. 
nummolaria,  250. 
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diitans,  Grimb.,  122, 130. 

,  Tar.    conToluta,   Trauttf., 
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ATena  nodosa,  Linn.,  251. 
ATerriioa  Oarambola,  Liwn^  4t!6. 
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Bacoaurea  sparnflora,  8.  EU.^  07. 
Badusa   corymbifera,   A,    Gray,    180, 
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Baiitea  caudiloba,  Stapf,  90. 
leonenms,  Benth,,  89,  90. 
Barbacenia  tomentosa,  Paa,  409. 
Bamadeeia  rosea,  Lindl.,  505. 
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speciosa,  Linn.  /*.,  178. 
Baasia  amioorum,  A.  Gray,  183,  205, 
210. 

muoronata,  262. 

murioata,  247. 
Batatas,  249. 
Baoania,  Gray,  356. 

arcuata,  Spruce,  356. 

Breutelii,  Spruce,  356. 

falcata,  Spruce,  356. 

Enigiana,  StepK  356. 

longa.  Spruce,  356. 

subfaloata.  Spruce,  356. 
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Beaumontia,  509. 
Beilschmiedia  elata,  S.  EU.,  96. 
Bellis,  25,  241. 

atlantica,  241,  242. 
Berberidese,  467. 
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ulicina,  Hook.  /.  #  Th(ma.,  103, 
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Tulffaris,  224. 
Berrya  AmmoniUa,  Roxb,,  474. 


Bertiera,68. 

braoteoUta,  Hi&m,  80. 
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Bidens  pUosa^  Linnet  183. 
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grandiflora,  Beinw.,  180,204. 

tetrandra,  jL  Gray,  180. 
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Bischofia  jayanioa,  Blume,  192, 206. 

leptopoda,  Willd.,  192,  206. 
Biu  or  Piu  Palms,  162. 
BixineQ,  73,  169. 

Bledmum  orientale,  Linn,,  200,  206. 
Bljsmue,  12a 
Blyttia,  Endl.,  365. 

Lyellii,  Bkdl„  365. 
Boehmeria  platyphyUa,  B,  Bom,  194. 
Bojeria  glabra,  Ktatt,  84. 
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ration  in  Southern  Persia,  being  the 
subrtanoe  of  a  Letter  from,  to  Dr.  0. 
Sta^f,  140. 
Braohiolejeunea^  336. 
Braya,  125. 

rosea,  Bunge,  110, 127. 

uniflora,  hook.  f.  #  Thorns,  110, 
127. 
Brebner,  G.,  On  the  Muoilage-Oanals  of 
the  Marattiaoee,  444. 

,  On  the  Origin  of  the  Filamentoua 

Thallus  of  Dumontia  filiformis,  436. 
Brexia,  494. 

Broochia  dnerea,  261, 26a 
Brodifta,  284. 

iiioides,  ^9.  WaU,,  285,  298. 
Broussonetiapapyrifera,  Vent.,  168, 193^ 

206. 
Bruguiera  Rheedii,  Blwm,  176,  204. 
Bryopsis,  246. 
Bryopteris,  iVees,  334. 
Bryum,  126. 
Bucklandia,  495. 

populnea,  B,  Br.,  482. 
Baddleia,  509. 

auriculata,  Benth.,  509-511. 

OolTillei,  Hook./.,  510,  511. 

fflobosa,  Hop^,  511. 
Bulbine  asphodeloides,  Schult.  /.,  380^ 

411. 
Bulbofltylis  barbata,  Kunth,  314. 

oapiJlaris,  Kunth,  311. 
Burseraoeie,  171. 
Bortinia,  En€U.,  146, 149. 

ooooides,  Unyer,  150. 
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BoxuB  semperyirens,  Linn,,  621. 
BynanthuB  Brownei,  Guill.,  80. 

OaetaoesB,  240. 

Gfenlpinia  Bondaoella.  Fleming,  175, 
204. 

puloherrima,  Sav,,  175. 
Calamagrostis,  139. 

holraformls,  Jaub,  et  Spook,  121, 
190. 
Oalandrinia,  63. 

umbellata,  DC,  470. 
OaUiprora,  63,  285. 

Oallirhoe  inToluoratA,  A.   Chew,  472, 
47a 

pedata,  A.  Gray,  473. 
OaUitrina,  11. 17. 
Oallitris,  11, 14-17,41. 

Brongniarti,  15. 

qoadriTalTis,  14. 

Aiomboidea,  15. 
OalooedniB,  Kurs,  20. 
Calanyetion  speoiosum,  OhqiiT,  186. 
Calophyllum   speotabUe,   Willd,,  169, 

Oalythriz.  15. 
Oampanuia,  125,  261. 

solphurea,  261,  263. 
Oampanulaoofld,  125, 183,  261. 
Oananffa  odorata,  Hook.  J,  4"  2%(mm., 

168. 
Oanariom  Hanreji,  Seem,,  171,  203, 

210. 
OanaTalia  ensiformis,  DC^  174,  204. 

,  Tar.  turgida,  174. 

obtosifoUa,  DC,,  174,  204. 

tmyida,  B.  Qrah.,  174. 
Oanna  indioa,  Linn.,  194,  207. 
OanniefoliaB},  417-421. 
Cantkium  bwrbatum.  Seem.,  181. 

odoratwn.  Seem.,  181. 
Oapparis,  233. 

Brevnia,  243. 
Oaprifoliaoen,  125,  502. 
Oapsdla  Thomsoni,  Hook.f.,  110, 127. 
Oapdoum  f  rutesoens,  Linn.,  187. 
Oaragana,  125. 

arboresoens,  Lam.,  484. 
Garapa  gnianeniriis  AtibL,  477. 

moluooeDsis,  Lam.,  171,  203. 

oboTata,  Blume,  171. 
Oardamine  Impatiens,  Linn.,  469. 

sarmentosa,  Forat.,  168,  203. 
Oardiospermam   HaUoaoabum,   Linn*, 

172,  203. 
Oardaos,  528. 
Oarer,  126. 

ojperoidee,  234. 

Moororoai,  Boott,  139. 

Koororoftii,  Falc.,  119, 190. 


Oarex  stenophylla,  ff^ahlenb.,  119,  190. 
Oarioa  Papaya,  Linn.,  178. 
Oarian  spinarom,  Linn.,  608, 507. 
Oarpodinus,  87« 
Oarpolithes,  146. 

oartuB,  Saporta,  154. 

proTinoialis,  Saporta,  154. 
Carwndium  nutans,  Muell.  Arg.,  192. 

pediceUatum,  Miq.,  192. 
Ooryooar  nucifemm,  Linn.,  471. 
Oaryooaraoes,  471. 
Oaryooedrus,  Endl.,  13. 
Oaryophyllea,  125, 127.  259, 514. 
Oaana  oborata,  246,  260, 263. 

ooddentalis,  lAwn.,  175. 

Sophera,  Linn.,  175. 
Oa0ame,48O. 

l^urooenia,  Linn.,  480. 
Oaasytha  filiformia,  Linn,,  190,  206. 
Oasuariiia,  230,  530. 

eqaiaedfolia,  Forst.,  194,  207. 
OasuarineflB,  194,  530. 
Oateabcea  spinosa,  Linn.,  503,  507* 
Oatha  edalu,  Forek.,  479. 
Oayloiea  canesoens,  259,  263. 
Oeaoothos  njridas,  Nntt.,  481. 
Oeoropia,  520. 

peltata,  Linn.^  525. 
Oediela  nneniis,  Juae.,  4lJ%. 
CedruB,  27,  30,  32, 41. 

Deodara,30. 
Oelastrmee^  75, 172,  479. 
CeUaa  paoifioa,  Planoh.,  192, 206. 

tranaoaucasioa,  141, 142. 
Cenekrue  anomoplexis,  Labill.,  198r 

oalyoolatos,  Cav.,  198, 207. 
Centaurea,  221,  253. 

ngyptiaoa,  261,  263. 

oraanfolia,  231. 
Oentotheoa  lappaoea,  Desv.,  198,  207* 
Oeodea  ambeUifera,  Fhrst,,  188. 
Cephalotaxui,  3, 4,  4a 

drupaoda,  5. 
Cephalosia,  Dum.,  351-353. 

biouspidata,  351. 

— ^,  rar.  alpioola,  Maesal.  4"  Oa* 
reetia,  361. 

eurrifolia,  353. 

Wrightii,  Gottache  MS.,  354,  371.' 

— ,  Tar.  bioomis.  Spruce,  354, 
371. 
OephaloziopsiB,  363. 
Oeraaterias   staorastroides,   Wesi,  268, 

280. 
Oerastiam  Boisneri,  242. 
Oeratolejeanea,  Spruce,  341,  370. 
Oeratopetalie,  391. 
Oerbera  OdoUam,  Chiertn.,  184,  205. 
Oetraria,  126. 
ChanuwypaiiB,  18. 
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GhaoMBrhodot,  126. 

■abuloaa,  Bun^e,  112, 128. 
ChaaaUa  amicofwn,  A.  Gray,  181. 
CbeinnthuB,  125. 
OhelaDeapermum,  164, 165. 
ChenopodiaoeA,  126, 189, 255, 262. 
€hilo0cn>hu8   manetiB,    M<mt,,   361, 

862. 
Ohiodeoton  sanguinea.  Warn,,  462. 

Tiolaoeum,  MusU,  Arg.y  462. 
Ohironia,  157. 
Ohloranthaoeie,  519. 
Ohloranthus  inoonspiouui,  Sw.,  519. 
Ohloroooccus  maoroooooui,  Rabmk,,  268. 

,  Tar.  aureus,  Rabekk^  268. 

Ohlorogramma,  46Q. 

Chlorophora  tinctoria,  GaMdich,^  523. 

Obloropbytum,  373. 

a^,  Baker,  375,  416. 
Afzelii,  Baker,  4ia 
amplexioaule,  Baker,  421. 
aiidoD|;eiifle,  Baker,  373,  375, 417. 
oolubrmum,  Baker,  375,  423. 
fiioatum.  Baker,  375,  422. 
fumforme,  Rendle,  375, 419. 
Heynei,  Baker,  378, 417, 4ia 
marginatum,  Rendle,  375,  422. 
miierum,  Rendle,  375,  420. 
monilifbrme,   Rendle,   375,   418, 

420. 
papillosum,  Rendle,  375,  422. 
petiolatum.  Baker,  375, 421,  422. 
ramiferum,  Rendle,  S76,  421. 
Ohlorozrlon  Swietenia,  Linn^  478. 
Ohonanthelia,  333. 
Chorispora,  125. 
Christolea,  125. 

oraasifolia,  Camb.,  110, 123, 127. 
Chrooooooaoeie,  264,  275. 
Chroooocous  oobserens,  Naeg.,  275. 
minor,  Kaeg.,  275,  280. 

,  forma  minima,   West,  275, 

280. 
sohizodermatious,  Weet,  275,  280. 
turgidus,  NoM,,  275. 
Chroolepidea,  26<  265. 
Ckroolepue  odoratvm,  Ag^  265. 

viUoaa,  Kuets.,  265. 
Chrysantbemum,  505. 

parthenifolium,  Pere.,  505. 
Bichtoria,  Benth.,  123. 
sinenae,  Sabine,  505. 
Ohrysopl^llum  Welwitsobii,  Engl,,  84. 
Cioer,  125. 

Cinchona  officinalis,  Idnn,,  503. 
OiroBBa,475. 

alpina,  ZAnn.,  497. 
Lutetiana,  Linn,,  497,  498. 
Oitharezylum,  511. 
Citrus  Decumana,  Linn,,  171. 


Cladium,301. 

jamaicense,  Cranir,  302. 
Cladonia,  126. 

Clarke,  C.  B.,  Cyperaoea  of  Tongft  or 
Friendly  Islaiids,  196. 

,  On  certain  Authentic  OypenuMB 

of  linnieus,  299-^15. 
Clathrospermum  Baillonii,  &  EXL,  70. 

bioTulatum,  8,  MooTt,  71. 

HeudeloUi,  B.  EU.,  71.  . 

Mannii,  Oliffer,  71. 

Yogelii,  Planch.,  70. 
Clavga  undulata,  B.  Bon,  506. 
Claytonia,  Fertiliiation  of  (Willis),  51- 
63. 

alsinoides,  /Stmt,  51,  52, 68. 

perfoliata,  Bonn,  471. 

sibirica,  Linn,,  51,  52,  284. 

Tiivinica,  51,  284. 
Clematis,  125, 493. 

alpina,  Mill.,  107,  127. 

grayeolens,  LindL,  133. 

orientalis,  Unn.,  123, 133. 

,  Tar.  tangutioa,  Maxim,,  V23, 

133. 
Cleome,  63. 

Clerodendron  amieorum,  Seem.,  187» 
206. 

inerme,  R,  Br,,  188,  206. 
Clitandra,  91. 

cymulosa,  BerUk,,  87. 
Clitona  Tematea,  H,  B.  K.,  174. 
Clusia.  511,  520,  532. 
Coooolus  Leseba,  241. 
Cochlearia,  125. 

soapiflora,  Hook,  f,  #  I%om$,,  110, 
127. 
Cochlospermum  niloticum,  Oliver,  73. 
Cooitee,  Bronn,  144,  145^  149. 

Burtini,  Bronn,  149. 

Parkinsonis,  Bronn,  151. 
Coooe,  Burtin,  143-145, 149. 

Buitini,  Brongn.,  143, 149. 

Faujaeii,  143. 

nucifera,  Xtnu.,  195,  207. 

Parkinsonis,^nm^,  1^,  144, 151. 
Codisum  moluocanum,  Deone.,  191. 

Tariegatum,  Blwne,  191,  206. 
Cofiba  bengalensis,  Roxb,,  504. 
Coix  Lacryma-Jobi,  Linn,,  198,  207. 
Colocasia  antiquorum,  167. 
Cololejeunea,  37,  348. 
Colubrina  asiatica,  Brongn.,  172,  20a 
Colutea  peraica,  141. 
CombretacesB,  79,  176,  496. 
Cominsia  Guppyi,  ffenul,,  164. 
Commelina  amcana,  Linn,,  379,  429. 
albescens,  Haesk.,  378,  429. 
Bainesii,   C.  B.  Clarke,  374,  37& 
429. 
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Commeliiia   Buinemi,   Tar.    glabrftta, 
Rendu,  374, 878, 429. 

Slliotii,   a  JB.  Clarke  #  Bmdle, 
96. 

Fonkahei,  VaJU,  378, 430. 

Hanburlii,  C,  B,  Clarke,  99. 

uadiflora,  Xcfm.,  195,  207. 

paoifica,  Yahl,  196. 

purpurea,  C,  B,  Clarke,  379,  429. 

•ubulata,  Both,  378, 429. 
Oommelinaoeie,  98, 195,  429. 

of  Sierra  Leone,  by  0.  B.  Olarte, 

65. 
OompootaB,  66,  84, 125, 128, 182,  260, 
505,523. 

ftpom  Tibet,  105. 

Ckmfer^^266. 

bombydna,  Jg,,  265. 

,  forma  miuor,  Wille,  265. 

Conf erraoen,  264,  265. 
Oonifortt,  11, 126, 155, 199, 434. 
Ckmifene  and  TaiaoeA,  Notes  on  the 
Genera  of,  by  Maxwell  T.  Matten,  1. 
ConTallaria  majalis,  43,  44. 

polysonatum,  43. 
ConTolTiuaoen,  186. 
Ooproema,  502. 
dordia  aspera,  fbnt,,  185,  205. 

Mvxa,  Linn.,  512. 

suboordata,  Lam,,  185,  205. 
Oordyline  terminalis,  Kuntk,  195,  207. 
Oomulaoa  maorantha,  229. 

monaoantha,  262. 
Corolla,  on  the  Oauie  of  the  Fall  of  the, 

in  Yerbasoum,  by  U.  Martelli,  316. 
OoroUiflone,  65. 
Corrigiola  littoralis,  Lmn,,  513. 
Ooryanthee,  287. 
Ooiydalie,  125. 

Boweri,  HemsL,  108, 127. 

HendeiBonii,   HemsL,    109,    127, 
134. 

muoronifera,  Maxim,,  108, 109. 

dbetiea,  Hook./,  #  Thorns,,  109. 
•OoryluB  Avdlana,  Linn,,  526. 
Corymbis  veratrifolia,  Reichb,  /.,  194, 

207. 
Ooemanthoidee,  53. 
Ooemanthus,  53,  60. 
Oosmarium  Oucurbita,  Br^.,  268. 

oUiquum,  Nordst,,  267.  279. 

,  forma  minor,  Nt/rdst,,  268, 

279. 

paeudopyramidatum,    Lund,    267, 
280. 

stenonotum,  Nordst,,  267,  280. 

,  forma   minor,  Racib,,  267, 

280. 
Coemibuena,  502. 
Ootoneaster  nummnlaria,  141. 


Cotula  anthemoides,  261. 
Cotyledon,  284. 

Umbilicus,  Linn,,  292,  298. 
Orambe,  125. 

Crassi^lacett,  125, 128,  495. 
Crataegus  Asarolus,  141. 

Oxyaoantha,  lAnn,,  494. 
Cremantbodium,  114, 128. 

humile,  Maxim,,  114. 
Crepis,  125, 128. 

gliiuoa,.8^ftM.?,  116. 

glomerata,  Benth,  f  Hook,  f„  116. 

sorooephala,  HemJ.,  104, 116, 128, 
130. 
CresBa,254. 
Crinum,  380,  408. 

pedunoulatum,  B,  Br,,  194,  207. 

iaitenee.  Bed.,  194. 
Cristatao,  360. 

Crithmum  maritimum,  231. 
Crossostylis  Cominsii,  Hemsl.,  165, 212, 

217. 
Crotalaria,  486. 

stipularia,  Desv,,  486. 
Croton,  521. 

luoidus,  Lirni.,  521. 

nigritanum,  8,  Ell,,  97. 

Scardedi,  8,  EIL,  96. 
Cmoifers,    105,    125,  127,  168,  258, 

469. 
Crypsis,301. 

aculeata,  Aiton,  303. 
Cryptoganue,  126. 
Cr^ptoinms  of  Sierra  Leone,  by  C.  H. 

WriAt,  65. 
Cirptolepis   triangularis,  N.  R  Br,, 

Cryptomeria,  20,  23,  41. 
Cucumis  Melo,  lAnn,,  179. 

pubesoens,  Willd.,  179. 
CucorbitaoeA,  80,  179,  501. 
Ounninghamia.  24-26.  33,  39,  41. 
Cupania  falcata,  A.  Gbay,  172. 

dauca,  Camb.,  172. 

leniisctfolia,  Pers.,  172. 
CnpresdnesB,  9, 11. 

Cupressus,  12,  17-19,  22,  24,  39,  41, 
142,229. 

semperrirens,  18. 
CupuUferiB,  126,  52a 
Cussonia  Barteri,  8eein,,  80. 
Cyananthus  incanus.  Hook,  /.  ^  Thorns,, 
137. 

,  var.  leiooalyx,  Franch,,  137. 

Cyanotis  hirsuta,  Fisoh,  ^  Mey,,  373, 
376,  431. 

lanata,  Bentk,  378,  431. 
Cyathodium  oavemarum,  331. 
Cyathula  prostrati*,  Blume,  189,  206. 
C^cadaoeas,  199. 
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CyoM,  3,  4. 

oelebioa,  Miq.,  199. 

oiroinalis,  Linn,,  199,  206. 

Tlninphii,  Mij,,  199. 
Oymadooea  itoetifoLia,  ABehen.,    196 

note. 
CljnoolODum  ahyttimciim,  Hcchd,,  93. 
Qrnometm  grandiflora.  A,  Gray^  176, 

a04. 
PjperaoeB,  126, 130, 196. 

of  Liniueus,  On  oertain  AutlMntio, 

hj  0.  B.  Clarke,  299-^15. 

of  Sierra  Leone,  by  C.  B.  Clarke, 

65,66. 

of  Tonga  or  Friendly  IilandB,  by 

C.  B.  CUrke,  196. 
Q7peru8,301. 

altomifolius,  Linn,^  309. 

arifltatus,  Rottb.,  305,  314. 

articulatuB,  Xinn.,  304. 

anmdinaoeas,  Linn.,  306. 

oapiUtuB,  Vand,,  303. 

courteifolku.  Hook,  et  Am.,  196. 

compreflsufl,  Linn,,  307. 

difformis,  Linn,,  305,  306. 

difinsus,  Vahl,  301,  306. 

digitatus,  Roxb,,  306. 

ditftans,  Linn,,  309. 

elatus,  Linn.,  306. 

elatoB,  Presl,  309. 

el^gans,  Linn,,  301,  306. 

elegcuM,  Swarts,  301,  306. 

eeoulentus,  305. 

ferax,    L.   C.   Rich.,   301,    307, 
315. 

femigineoB,  I4nn.,  306. 

flareeoens,  Linn.,  234,  307. 

fuflooa,  Linn.,  309. 

giganteua,  Vahl,  307. 

fldomeratus,  Linn.,  306. 

Haspan,  Xmn.,  300,  304,  305. 

Iria,iwM^.304,  306. 

Iftfigatus,  Linn.,  304. 

liguUris,  Linn,,  308. 

longus,  lAnn,,  305. 

Luzulie,  i?0^^.,  313. 

malacoensis,  Lam,,  301,  307. 

monostaohyos,  Linn,,  304. 

odoratus,  Xinii.,  301,  306,  307. 

pannonicus,  Linn.,  309. 

Papyrofl,  Linn,,  308. 

p09ma^tM,  Lam.,  196. 

pumiluB,  Linn.,  d07,  306. 

racemoaufl,  Retg.,  306. 

raoemosas,  Steudel  j-  Boeok.,  306. 

rotunduB,  Linn,,  305. 

iSssmanfifaitiM,  Boeck.,  196. 

squarrosut,  i/ifiit.,  305,  313. 

f^oaus,  Linn,,  301,  308. 

stuppeus.  Font  f.,  196. 


Cypema  tabolaris,  Sekrad,,  305. 

tenellus,  Zifm.,  304. 

tanaatabuenmsf  Boeck.,  196. 

triilorai,  i^tnfi.,  306. 

mpoltimm,  Boeok.,  196. 

ffoUHootus,  B.  Br.,  196. 

MMM^M,  ForsL  f.,  196. 

TiMoeui,  dUan,  301,  306. 
Croripediam,     Notes    on    Abnormal 
Flowers  of,  by  Miss  M.  F.  EwarC^ 
45^50. 
Qypripedium  BoxaUi,  nKmstrons  Flower 
of,48-5a 

longifolium,  45. 

Sohlimii,  45. 

Sedeni,  45,  47,  49, 50. 
Cypaelea,  500. 

Qyrtandra  Liateri,  HemL,    159,  187r 
206,  210,  213. 

Temperti,  Home,  213. 
PyBtoptens,  126. 

Baorydinm,  6, 8, 10,  39,  40. 
Daetrlopetalum  Barteri,  78. 

Mannii,  78. 

parrifolium,  78. 
Daleobampia   BoeiUana,  MtieU.  Arg^ 

523. 
Dammara,  9,  25. 
Bantiionia,  252. 

Forsk&lii,  243. 
Daphne  acuminata,  141, 142. 
Dasystaohys,  422-423. 
Daumis  Carota,  234. 
DaTallia  elemns,  8w.,  199,  206. 

solida,  Sw.,  199,  208. 
BaTidaonia  pmriens,  F,  MutU,,  495. 
Dehisoentet  $,  lAnk,  29. 
Delphinium,  125. 

Brunonianum,  103. 

caruleum,  Jacquem^  106, 127. 

oonsolida,  234. 

grandiflonmi,    lAam.,    108,    127, 
133. 

Pylzowii,  Maxim.,  134. 
Dendrolnum  macranthum,    A    Riek.r 

194,207. 
Dendrooeroe,  Neet,  369. 

criapatus,  Nees,  369. 

crifpus,  Nees,  369. 

leptohymenius,  366. 
Derris  uliginoea,  Benth.,  175,  204. 
Deeohampsia,  126. 
DesmidiaoesB,  264,  267. 
Deemodium    polycarpum,    DC,    173. 
20a 

umbellatam,  DC,  173,  203. 
DesmogoniumBabenhorstianum,  Orun, 

278. 
Deyeuxia,  126. 
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Bianellft  enaifolis,  Red,,  195»  207. 

intermedia,  EndL,  195,  207. 
Bianthoeerio,  sp.  nor.,  84. 
Dianthus,  232,  514. 
Biapensia  lapponioa,  Xtmi.,  505. 
BiapenBiaoeie,  505. 
Diartaloba,  334. 
BiatomaoeaB,  264,  277. 
Diohrocephala  latifolia,  DC,  182,  205. 
Dichromena,  303. 
Diclidium,  301,  307. 
Dierama  pendola^  Baker,  374,  376^  408. 
Dilanthet»  415. 
Dillenia  indica,  Liwn.,  465. 
Dilleniaoe»,  465. 
Dionyna,  142. 
Dioeoorea,  226. 

alata,  lAnn,,  195. 

Batota8,225. 
'  Batira,  JAnn,,  195. 

triphyEa,  SchAmm,,  374.  377,  409. 
Dioeoonaceie,  195,  409. 
Dipoadi  erythneum,  262,  263. 
Biplaobne,  122. 

fiMoicularis,  Beam,,  122. 

aerotiiia,  Link,  121, 122. 

Thoroldi,  8tavf,  121, 130. 
DipUdolejeunea,  349. 
Diplophraotum,  474. 
Diplotaxis,  258. 

Harra,  240,  258,  259. 
DipeacaoeflB,  128. 
DipterooarpeiB,  73. 
Di8a,374. 

Gooperi,  Seickb,  /.,  399. 

Dedenii,  Reiehb.  /.,  400. 

Gregoriana,  Sendle,  379,  398. 

kilimanjarioa,  ReneUe,  376,  399. 

polygonoidee,  Lindl.,  376,  400. 

WelwitBchii,  Reickb.  /.,  374,  379, 
399 
Dkanthos,  495. 
Biselma,  17. 
Disemma  cnruleBcens,  Seem,,  178,  204, 

210. 
Disperis,  374. 

alpina,  376. 

kiiimaigarica,  Rendle,  400,  435. 

Macowani,  Bolus,  376,  401. 
BuAidiiam,  126. 

DodoDiea  yieooea,  Forti,,  172,  203. 
Doliohos  Lablab,  Linn,,  175,  204. 
Dopatriam,  65. 

nanum,  ^9.  EU,,  94. 

■enegalensis,  94. 
Draba,  103, 125. 

alpina,  Litm.,  110, 127. 

inoompta,  Stev.,  110, 127. 
Draoooephalum,  126. 

hetorophyllum,  Benth,,  118, 129. 


Drepanolejeunea,  Spruce,  340. 

inchoata,  344. 
Drimye,  466,  467. 
IMmyepernmm  acuminatum.  Seem.,  190. 

iumettianum.  Seem.,  190. 
Droery,  Oharlee  T.,  Notes  apon  Apo- 
gpory  in  a  Fonn  of  Scolopendriom 
Tolgare,  Tar.  orispum,  and  a  new 
Apoeporous  Athynum;  also  an  ad- 
ditional phase  of  Aposporous  De- 
Telopment  in  Lastrea  pseudo-mas, 
Tar.  cristata,  281. 
Daliehiom  tpathaoeum,  L,   C.  Rich., 

308. 
Bumontia,  440. 
£Ewtigiata,  440. 

flliformis,  the  Oricin  of  the  Fi- 
lamentous   Thallus   of,   l^  G. 
Brebner,  436-443. 
Dumortiera,  Neee,  369. 

hirsuta,  Reinw.,  369. 
Duroia  saooifera,  Hook,/.,  503. 
Dysoxylum  alliaceum,  Seem.,  171. 

megalanthum,    Hemel,,  165,  211, 

216. 
Bichii,  a  DC,  171, 208. 

EbenacesB,  65, 85, 184. 
Echinops,  221. 

Ecbinoetrobus  Stembergii,  22. 
Ectinodadus,  88. 

Benthamii,  BailL,  88,  89. 

sp.,  ?  89. 
Elica^iacee,  126. 
EUeagnus  angustifolia,  142. 

3US  cassinioides,  A.  Oray,  171, 


edulis,  T^rnn,,  474. 
Elatostemma  sesquifolium,  Haesk.,  193b 

207. 
Eleocharis  adcularis,  R.  Br,,  310. 

capitau,  R,  Br,,  310. 

geniculata,  R.  Br.,  310. 

mterstincta,  R,  Br,,  309. 

multioaulis.  Smith,  309. 

mutata,  R,  Br,,  309. 

OTata,  R,  Br.,  310. 

palustris,  R,  Br.,  309. 
Eleusine  indioa,  Gaertn.,  198, 207. 
Eleutheroloma,  461. 
Elliot,  G.  F.  Scott,  On  the  Botanioal 
Besults  of  the  Sierra  Leone  Bound- 
ary Commission,  64-100. 
BUiaia  nyctelia,  Linn,,  284. 
ElahdtDa,  126. 
Elymus,  126. 

da^staohys,  THn„  120,  124, 130. 

,  forma  tomentella,  124. 

sibiricus,  Linn.,  120, 124, 130. 
Elyna,126. 


Digitized  by 


Google 


542 


UfDBX. 


Endogens,  126. 

Bndogenf,  262. 

EntacUi  soandens.  Benth^  176,  204. 

Ephedra,  105, 126, 141,  228,  229. 

foliata,  142. 

Oerardiana,  WaU„  104,  118,  129. 

Tulgarii,  SicA,t  118. 
Epilobium,  60, 125. 
Epiloma,  461. 

E^tiprtmmum  mirabilet  Sohott,  196. 
Epithemia  Weatermaimi,  Kuetg,,  277. 
EqoiaetaoeflB,  126. 
Eqidaetam,  7, 126. 
Eragrostis  Scotelliana,  Rmdle,  99. 
Eranthemum  insularum,  A,  Gr<w,  187, 

206. 
Erianthus  mazimiifl,  Brongn^  198,  207. 
Srioa,  283,  293. 

■ooparia,23a 
Erigeron.  125, 128. 

albiduB,  A.  Gray,  182. 

bonariemiB,  jLtwt.,  182. 
Sriophorum  alpinum,  Linn^  315. 

angustifoliuin,  Roth,  315. 

ffracile,  Koch^  315. 

Utifolium,  HoppBj  315. 

polystachion,  Linn,^  31.5. 

Taginatum,  Linn,,  314. 

Tirginicum,  lAnn.^  315. 
Britricmum,  125. 
Erodium,  250.  251.  253,  260. 

dcutarium,  260. 

fflauoophyllum,  251. 

hirtum.  251. 

Hassoni,  251. 

ladniatum.  242. 

mosohatum,  260. 
Eruoaria  alepoioa,  241,  259,  263. 
Erjnmum,  125. 

Chamiepbjton,  Maxim,,  134. 

funieulosum.  Hook.  /.  ^   TkomB., 
110. 127. 
Erythrina  indica,  Lam.,  174,  204. 

ovalifolia,  Roxb.,  174,  204. 
Eua,  160, 161. 
Buoalyptus,  244  note. 

Globulus,  244  note. 
Eudorina   stagnale,   WoUe,  Tar.,    268, 

280. 
Eugenia  amicorum,  A.  Gray,  177,  204. 

oorynocarpa,  A.  Gray,  177,  204. 

Jambolana,  Lam.,  177. 

jamboaa,  Linn.,  80. 

malaooenaiH,  Linn.,  177,  204. 

rariflora,  Benth.,  177,  204. 

,  forma  parviflora,  177. 

Bichii,  A.  Grav,  178,  204. 

aalicifolia,  M,  Laws.,  79. 

salomonensis,  Hemsl.,  165,  212. 
Eugladiolus,  404,  405,  406. 


Etuangennaniiia,  363. 
Eulalia  japonica.  Seem.,  198. 
Bulejeunea,  346,  371. 

setiloba,  347. 
Eolophia,  37a 

longepeduncalata,     RemUe, 


376. 


Petorsii,  Reichb./.,  375,  384. 

Sohimperi.  SboJkst.,  375,  384. 
Bumachia  camea,  DC,  181. 
Eunotia  Aroua,  Ekrenb,,  27a 

mcilia,  Rabenk.,  278. 
Euo£na,  75. 

EuonymuB  radioana,  8ieb,  ^  Zueo,,  479. 
Euosmoleieunea,  Spruce,  345. 
Bupegraima,  456. 
Euphaoelia,  53. 
Euphorbia,  126, 218  note,  263. 

Atoto,  Fhr$e.,  191, 206. 

ludda,  Waldd,  #  Kit.,  521. 

obtiqua,  Endl.,  191,  206. 

paluttris,  Linn,,  521. 

Silulifera,  Linn,,  191,  206. 
parmannii,  Boies.,  191,  206,  211. 
Euphorbiaoen,  66,  96, 126, 191, 521. 
Buphorbiae.  240. 
Eurotia,  126. 

Euirajaponioa,  Thunb^  471, 
Euthuya,  19. 
Butooa,53. 

Eutrema  Przewalakii,  Maxim,,  134. 
Euxolue  caudatus,  Moq.,  188. 
Byernia,  126. 

Evodia  hortenna.  Forei,,  171,  2A8L 
Bwart,  Miss  M.  F.,  Notes  on  Abnormal 

Pypripedium  Flowers,  45-50. 
BzoGBoana  Agallooha.  Linn.,  192;  206. 
Exoohorda  idberti,  Reael,  494. 
grandiflora,  LindX.,  494. 

Fagonia,  221. 
Fagrna,  511. 

aurioulata.  Jack,  511. 

Berteriana,  A,  Grtw,  185,  205. 

imperialis,  Miq.,  512. 

seylanica,  Tkunb.,  511. 
Faradaya  amioorum,  Seem.,  187. 
Farsetia  legyptiaoa,  258. 

afHoana,  247. 
Fertilization  of  Olaytonia,  Phacelia,  and 

Monarda,  by  J.  0.  Willis,  51-63. 
Festuca,  126. 

OTina,  Linn.,  122, 130, 140. 

,  var.  raledaoa.  Kook,  122. 

Fioinia  scariosa,  Nees,  309. 

syWatioa,  Kunth,  311. 

tristaohya,  Neee,  311. 
Fiooidefe,  179,  498. 
Fious  aspera,  Forst.f.,  193,  206,  211. 

oarica,  141. 
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Fiona  elartica,  Boxb.,  524,  526. 
Fortteriama,  EndL,  193. 
infectoria*  Boxh.,  524,  525. 
prolixa,  Font.  /.,  193. 
floabra,  Forj^./.,  193,  207. 
Storckii,  Seem,,  193,  207. 
tinotoria,  Fortt,^.,  193,  207. 
FUamentous  Thallas  of  Dumontia  fili- 

formia,  by  G.  Brebner,  436. 
IlUoes,  m,  199. 
FimbrifltyliB  affirm,  Preel,  197. 
automnalis,  Boem,  4'  Seh.,  311. 

,  Tar.   p,   geminata,  Kunth, 

311. 
eonmums,  Seem.,  197. 
oomplanata.  Link,  197,  207. 
ojmosa,  B.  Br,,  197,  207. 

,  var.  /3.  suboapitata,   C.  B. 

Clarke,  197. 
diphylla.  Fahl,  197,  207, 312.       * 
femiginea,  ra^,312. 
marqueeana.  Stead.,  197. 
miliaoea,  Fahl,  312,  313. 
monostaofaya,  Haesk,,  304. 
pyonoeephala,  Hillebr.,  197. 
quinquangolarifl,  KwUh,  312. 
Bpadicea,7aAA312. 
trifltacbya,  Tkw.,  308. 
FiMnrina,  458. 
Pitwoya,  12, 17, 41. 
Flaoourtia  sepiaria,  524. 
Flagellaria   indioa,   lAtm,,    166,    378, 

^2. 
Flag0lblriaoefl^  432. 
Fleurja  interrupta,  Gaudich,,  193,  207. 
Flora  of  Eastern  Tropical  Africa,  A 
Contribution  to  the,  by  A.  R  Bendle, 
373. 

of  the  Tonga  or  Friendly  lalands, 

with  Deicriptions  of  and  notes  on 
some   New  or   Bemarkable  Plants, 
piurUy  from  the  Solomon  Islands,  by 
W.  &>Uing  Hemsley,  Ida 
Floriden,  437,  438. 

Flower,  Oontributions  to  the  Natural 
History  of  the:   Part  II.  Fertiliza- 
tion Methods  of   yarious  Flowers; 
deistogamy  in  Salyia  Yerbenaca,  by 
J.  0.  Willis,  284. 
Foisombronie»,  364. 
FrancGBuria  orispa,  261,  263. 
Frankenia  pulyerulenta,  254. 
Frenela,  Mirhel,  14, 15. 

Fontanesii,  14. 
Friendly  Islands  Flora,  fee  Tonga. 
Frullania,  Baddi,  333. 
arietina,  Tayl,  333. 
atrata,  Ttofl,  333. 
cauUsequa,  Nees,  334. 
spatuliflora,  Bpruce,  33%  370. 


FruUania  subtilissima,  lAndetA.^  334. 
Frustulia  rhomboides,  De  Tbnt,  279. 

,  yar.  saxonioa,  De  Tint,  279. 

eaxonica,  Babh.,  279. 
Fuchsia,  475. 

exoortica,  496, 497. 

Biocartoni,  Hwrt,,  496,  497. 
Fucus  serratus,  436,  443. 
Fuirena  glomerata.  Lam,,  314. 

hirta,  FoA/,  314. 
Fumariaoes,  125,  127. 
Fungi  of  Sierra  Leone,  by  0.  Massee, 
65. 

Gagea  lutes,  59. 

reticulata,  262. 
Galanthus,  293. 
Galium,  523. 

Garcinia  sessilis.  Seem.,  169,  203. 
Ghirdenia,  502. 

Abbeokutse,  81. 
femandensis,  BUm^  81. 
florida,  502. 
Hiemii,  80. 
iasmlnoides,  ElUe,  603. 
konguensis,  81. 
launfolia,  502. 
taitensis,  DC,  181, 205. 
Geniostoma  crassifolium,  Benth.y  185, 
205. 
rupestre,  Forst.,  185,  205. 
Gentiana,  105,  125, 142. 
aristata,  Maxim,,  137. 
decumbens,  Lirm.,  117,  129. 
falcata,  Turcz.,  117, 129. 
homilis,  8tev„  117,  129. 
minutitsima,  Botes.  ?,  142. 
BockhilHi,  Hemel.,  137. 
squarrosa,  Ledeb.,  117,  129. 
GentianaoeiB,  125,  129,  157. 
GentiaueflB,  512. 
Genuine  §,  29. 

Geophila  reniformis,  D.  Don,  182,  205. 
Geraniacese,  125, 171,  260,  474. 
Geranium,  60,  125. 
disseotum,  260. 
molle,  260. 
Gesneraoeffi,  187. 
Gevan  riyale,  Linn.,  489. 

urbanum,  Linn.,  489. 
GKnkgo,  3,  4.  33,  39,  40. 
Gladiolus,  379. 

corneas,  Oliver,  375,  405. 
kilimandscharicus.  Pax,  376, 406. 
Quartinianus,  A.  Bich.,  374,  376, 

377,  379,  404,  405. 
splendidus,  Bendle,  376,  406. 
Taylorianus,  Bendle,  374,  377,  405. 
watsonioides.  Baker,    374,    379, 
406. 
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Glaax  maritima,  Zifm.,  117, 129. 
Gleidbenia  diohotonia,  Hook,t  199,  208. 
GloBooapea,  276. 

gigai,  West,  276,  280. 

maralis,  Kuets.,  276. 
GlflBOtheoe  linearis,  N(Uff.,  276,  277, 
280. 

lanatum,  West,  277,  280. 
Qloriosa  ▼ireBoena*  Lindl^  376, 377, 379, 
42a 

,  Tar.  latifolia,   Rendle,  216, 

429. 
Gljojrrhiza,  141. 
Glyptofltrobas,  20,  23,  41. 
OnetaoM,  105, 126, 129,  632. 
Gnetum  Gnamon,  Linn.,  532. 
Gomphia  aalicifolia,  8t,  HU.,  ^TJ. 
Gomphonema  tenelluxn,  Kuetz,,  279. 
Gomphrene  globosa,  Linn,,  189. 
Goodeniaoea),  183. 
Grahamia,471. 
GramiDen,  65,  66, 126, 130, 197,  262. 

of  Sierra  Leone  Boundaiy,  99. 

of  Tibet.  105. 

Grandifoli«},359. 
Graphida  acripta,  Ach,,  456. 
Graphidea  et  Thelotremeie  noTie  quaa 
prttsertim  ex  hb.  Beg.  Kewenri  ex- 
ponit  Dr.  J.  Miiller,  451. 
Graphina  Aoharii,  Mueil,  Arg,,  459. 

alba,  MuelL  Ara.,  460. 

deistomma,  459. 

oolumbiana,  MudL  Arg^t  460. 

craaea,  MueU,  Arg,,  459. 

dealbato,  Nyl,  459. 

£ueiata,  mieU.  Arg.,  460. 

granolon,  Muell.  Arg,,  459. 

Lorentdi,  Mueil,  Arg,,  460. 

obtectoU,  MueU,  Arg,,  460. 

paobypleura,  MueU,  Arg,,  459. 

pallida,  Jfti«/;.^f^.,  460. 

rhabdocarpa,  MueU.  Ara,,  46a 

sabserpendna,  MueU,  Arg.,  459. 

tuberoulifera,  MueU,  Arg.,  458. 
Graphifl  albostriata.  Wain,,  459. 

deistomma,  Nyl,  459. 

dealbata,  NvL,  459. 

flavicans,  MuaU,  Arg,,  457. 

fledbila,  Kren^peUi,,  458. 

flexuosa,462. 

ffomphospora,  Muett,  Arg,,  458. 

msidioMK  458. 

leoanorina,  MueU,  Arg,,  458. 

Luieola,457. 

mesographa,  IfvL,  461. 

platycarpella,  MueU.  Arg.,  458. 

rimulosa,  MueU.  Arg.,  457. 

subserpentina,  Krempelh,,  459. 

tenuesoens,  IfgL^  458. 

turgidula,  Mu$U.  Arg,,  457. 


Giaptopbyllnm  Earlii,  F.  MueU,,  214 

Sipbonostena,  F,  MueU„  159,  187, 
206, 214. 
Grewia  Mallooooca,  Linn,f„  170,  203. 

prunifolia.  A,  Gray,  170.  203. 
Griffonia  loondere,  Oliver,  78. 
Gueldenstedtia.  125, 135. 
Chiettarda  spedoea,  Liim.,  181,  250. 
Ghiidienotia,  473. 
Guioa  glauoa,  Radlk,,  172. 
Gunnera,496. 

diilensis.  Lam,,  496  note. 

macellanioa.  Lam,,  496. 

Boabra,  496. 
Chippy,  H.  B.,  On  the  Habits  of  Leinna 
mmor.  L.  gibba,  and  L.  polyrrfaifli^ 
323-330. 
GuttifersB,  169. 
C^ymnobytbus,  53. 
Gymnospermee,  199. 
Gymnosporia  vitiensis.  Seem,,  172, 203. 
Gynsophila  Bok^eka,   248,  250,  252, 

Habenaria,  374. 

ssquatorialis,   Bendle,   375,   391. 

393 
altior,  /?efk2/^  376,  394. 
Budiananiana,  Kraenz.,  375,  397. 
crooea,  ScAtoeinf.,  397. 
BUiotii,  Ro{fe,  392. 
humilior.  Reichb.f.,  378,  894. 
incamata,  Litidl.,  378,  394. 
maorantha,  Hochst.,  376. 396b 
ndiana,  Rendle,  378,  393. 
pedicellaris,   Reiokb,  /.,  37^  379, 

393,394. 
rabaiensis,  Rendle,  374,  377,  390. 
Schimperiana,  Reickb.  f,,  376,  395. 
splendiens,  RendU,  376, 395. 
stylites,  Reiekb,/.  #  S.  Moore,  S74» 

375,  392, 393. 
tenaioaulis,  Rendle,  375,  396. 
Volkensiana,    Kraenz.,   374,   377, 

391. 
Wdwitsdiii,  Reiekb.  f.,  392. 
Habits   of   Lemna  minor,  L.    gibba, 
and  L.  polyrrhisa,  by  H.  B.  Gappy, 


Hsemanthus  multiflonis,  Martyn,  377» 

409. 
Hnmafcooelis  flssnrata,  Cfrouam,  436. 
HasmodoraoesB,  126, 401. 
Halodule  australis,  Miq„  196,  207. 
Halophila  ovaUs,  Hook,  f.,  194. 
OTata,  Gamdick,  194,  207. 
HaloraeesB,  125,  496. 
Haloo^lon  Ammodendron,   230^  248 

note. 
HanuuDdideA,  495. 
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Hftpalodphon   arboreua,    Weti,    272, 

flezuoeus,  BarH,  272. 
intricatus,  West,  268,  271,  280. 
UuDuiosus,  Batug,,  272. 
Haplomitrium,  Nees,  364. 
andinum,  364. 
mnioides,  Gottsche,  364. 
Harpalejeunea)  dpruce,  341. 
ereotafolia,  Spruce,  348. 
holottipa,  Spruoe,  348. 
megalantha,  Sprnoe,  348. 
H6dera,450. 
Hedyoapya,  159. 

?  alternifolia,  Hemel.,  190, 206, 210, 

216. 
doratenioidoB,  A,  Gray,  190,  206. 
Hed^chium  flaTesoens,  Load,,  530. 
Heliantiiemum,  464. 
kahirioom,  247. 
Heliophila  amplezicauliB,  Linn.  /.,  469. 

crithmifolia,  WiOd.,  469. 
Heliotropiam,  261. 
arboreum,  250. 
Kunzd,  262. 
luteum,  240,  261. 
undulatum,  262. 
Helima,409. 
Hemigraphis  reptans,   7.  And.,  187, 

206. 
Hemsley,  W.  Bolting,  On   two  small 
CoUeotions   of  Dried   Plants  from 
Tibet,  with  an  Introdnctory  Note  by 
lieut-Gen.  R  Stracfaey,  101. 

,  The  Flora  of  the  Tonga  or  Friendly 

Islands,  with    Descriptions  of  and 
Notes  on  some  New  or  Bemarkable 
Plants,    partly   from    the    Solomon 
Islands,  158. 
Henslow,  Bey.  G.,  The  Origin  of  Plant- 
Structures  by  Self- Adaptation  to  the 
Bnyironment,  exemplified  hv  Desert 
or  Xerophilous  Plants,  218-263. 
HepaticsD  Alliottianie,  insulis  Antillanis 
^  Yinoentii   et  Dominica  a  dar. 
W.  B.  Elliott,  annis  1891-92,  leotes, 
Bieardo  Spruce   determinatce,  331- 
372. 
Heiberta  acanthelia,  Spruce,  352. 
Heritiera  littoralis,  DC,  170,  203. 
Hemandia  Hoerenhoutiana,  Gidll,,  190, 
206. 
peltata,  Meiten.,  190, 206. 
Hetperantha,  374. 

alpina,  Benth.,  374,  376, 403. 
kilimanjarica,  RemUe,  376^  402. 
Hesperopeuke,  28, 82. 
Hegideria^  19. 

Hibbertiadentata,  iff.  Br.,  465. 
Tolobilis,  Andr,,  465. 


Hibiscus  Abelmosohus,  Lmn„  170. 

Bosa-sinensis,  Linn.,  170. 

Scotellii,  K  G.  Baker,  74. 

tiliaoeus,  Linn.,  170,  203. 
Hildenbrandtia,  436. 
Htmantidium  gracUe,  Ehrenb.,  278. 
Hippuris,  125. 
Hoarea,  253. 
Hoffmannia,  502. 
Holpodium,  416. 

Homalanthns  nutans,  Benth.  4"  Hook./,, 
192. 

pedicellatuB,  Benth.,  192,  206. 
Homalium  Titiense,  Benth.,  178, 204. 
Homalolejeimea,  Spruce,  336. 
Homoglossum,  406. 
Hordeum,  126. 
Hoya  australis,  B.  Br.,  185,  205,  211. 

bicarinata,  A.  Gray,  185. 
Humboldtia  laurifoUa,  raA/,487. 
Hydnophytum,  163. 
Hydrilla,  382. 

vertidUata,  382. 
Hydrocharides,  194,  380. 
Hydroootyle  aiiatica,  Linn.,  179,  204. 
Hydrolea,  60,  284,  285. 

spinosa,  Linn,,  293,  298. 
Hydrophylliioeie,  285,  294. 
HydrophyllesB,  63. 
Hydrophyllum,  294. 

Tirginicum,  60. 
^ygrobiella,  351. 
Hygrolejeunea,  Spmoe,  343,  371. 

oorynantha,  345. 

f  ulTa,  344. 
Hymenanthera,  469. 

craasifolia,  Hook.  /.,  469,  470. 
Hyoscyamus  muticus,  250. 
Hypeooum  leptocarpum.  Hook,  /.  ^ 

thorns.,  106, 127. 
Hypericum  nudicaule,  234 
Hypnum,  126. 
Hypogynese,  353. 

Hypolepis  tenuifolia,  Bemh,,  200,  206. 
Hypoxia  angustifolia,  Lam.,  377,  407. 

Gregonana,  Bendle,  380,  408. 

laikipiensis,  Rendle,  379, 380,  407. 

polystechya.  Weho.,  374.  379,  407. 

Tillosa.  Unn,  /,  375, 407. 
Hyptis,68. 

Iberidella,  125. 

Iberis  amara.  Limn.,  469. 

Garrexiana,  AU„  469. 

saxatilis,  Linn.,  469. 
Ifloga»233. 

8picata,261. 
lUeoe^acesB^  513. 
Impatiens  parriflora,  DC,  475. 
Incugofera  Anil,  Linn,,  173. 
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Indigofera  SoameBii,  76. 

S<^76. 

tinotoris,  Linn,,  173. 
Inooarpns  odulii,  Linn.f,t  175,  204. 
Inula?,  136. 
Iphiona  muoronats,  248. 
Ipomoea,  162. 

biloU,  Fonk.,  186,  205. 

Bona-nox,  Ltitfi.,  186. 

ooocinea)  ZAnn.,  186. 

oongefta,  R.  Br.,  186, 205,  211. 

dendoulata,  Choisi/,  186,  205. 

maitinioenBis,  G,  F.  W,  Mev„  186, 
205. 

peltata,  Choisy,  186,  205. 

Fes-capra,  Both,  186. 

Tuipethum,  /?.  Br.,  186,  205. 

uniflora,  Boem,  j-  Sckult.,  186. 
Iridaoett  of  Sierra  Leone,  by  J.   G. 

Baker,  65. 
Irides,  126, 129. 
Iris,  105, 126. 

humilis,  Bieb.,  118. 

Ludwigii,  Maxim.,  119. 

Boeeii,  Baker,  119. 

SisTrhynehium,  252. 

Thoroldi,  Ba/cer,  118,  129, 139. 
lMete0,25. 
Iiolepis  cartilaginea,  B.  Br.,  314. 

sealerioidee,  Kunth,  314. 
Iflonandra  Bichii,  A,  Gray,  184. 
laopymm,  125. 
Iiotaohu,  Mitt.,  350. 

erythrorhiza,  Beach.,  352. 

semilata,  Huenot,  350,  364. 

,  Tar.  purpurea,  Hook^  350. 

Ixora  Hiemii,  82. 

odorato,  82. 

Telutina,  82. 

Jaaminom  australe,  Pers.,  184. 

Bakeri,86. 

didymum,  Farei.f.,  184.  205. 

simplidfolium,  Forst  /.,  184^  205, 
211. 
Jatropha,  521. 
Jubule»,.333. 
Juglandese,  526. 
Juglans,  526. 
JuncaoeiB,  126, 130,  431. 
JunoelluB  inundatuB,  Boxb.,  306. 

IsTie^tuB,  C.  B,  Clarke,  304. 

BeroUnus,  Bottb.,  305. 
JuncuB,  126. 

eftuBUB,  Linn,,  374, 379,  431. 

FontaneBii,  J,  Gay,  379,  431. 

membranaceuB,  Boyle,  119, 130. 
Jungermannia,  i?i<^.,-362. 

amoBna,  Lindenb.  ^  Gottsche,  362. 

callithrix,  Lindenb,  #  Qottache,  363. 


Jungermannia  ooniflora,  Sckiiffn,,  363. 

oraBBula,  Mont.  ^  Nees,  363. 

dominicenBiB,  JShMtiee,  362, 363, 372. 

Hookeri,  Sm,,  364. 

laxifolia.  Hook.,  351. 

oppoBitifolia,  362. 

perfoliate,  8fo.,  361. 

pumila,  WUh„  363. 

BchiBtophila,  Sprwe,  363^  372. 

Berrulata,  8w,,  350. 

,  Tar.  purpurea.  Hook,,  350. 

Buoculenta,  Lekm.  ^  Lindenb,,  364. 

Buoculenta,  Bich.,  364. 

Wrightii,  Gotteche,  358. 
JungermanniaceaB,  333. 
JungermannideBB,  357. 
Jungermanniea,  349. 
Jun^ia,  505. 
Juniperinn,  11. 
JuniperuB,  11, 12, 19,  39-41, 126. 

alpina,  14. 

oommuniB,  14. 

drupacea,  12, 13. 

exoelea,  141. 

nana,  14. 

yirginiana,  13. 
JuBBisBa,  497. 

acuminata,  8w.,  497. 

KadBura,466. 
Eantia,  Gray,  355. 

portoricensiB,  Stepk,,  355. 

yinoentina,  Wright,  355. 
EaulfuBBia,  444. 
Keteleeria,  27,  32^34,  39,  41. 

Dandiana,  33, 34. 

Fortunei,  33  note. 
Ketmia,  75. 

Kiokxia  afrioana,  Benth.,  90. 
EleinhoTia  hoepita,  Linn.,  166. 
Kniphofia  TbomBoni,  Baker,  376,  411. 
Kobresia  Bo^leana,  Boeck,  124. 

Sargentiana,  Hemsl,,  139. 

Bohffinoides,  139. 
KorthalBia,  531. 
KoBteletikya  adoeneie,  Hockri,,  74. 

flaTa,  K  G,  Baker,  74. 
Ejllinga,301. 

brerifolia,  Bot^,,  303. 

monooephala,  Bottb,,  197, 207, 303. 

Labiatae,  65,  94,  126,  129,  188,  262, 

294. 
Lablab  Tulgarie,  Savi,  175. 
LaetoriB,  467. 
Laotuca,  125. 
LBgaroBiphon,  382. 

criBpuB,  Bendle,  375,  361,  434. 

hydnlloideB,  Bendle,  379,  381,  435. 

NyaBBie,  Bidl.,  375, 378,  380, 434. 
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Lagarodphon  rubella,  Bidl.,  382. 

Schweinfurthii,  380. 

tenuis,  BendU,  375,  378,  380,  381, 
434. 
Lagotis,  12^. 

brachystachya,  Maxim.,  138. 
Laminaria  hyperborea,  442. 
Lamium,  126. 

amplexicaule,  296. 
Lamprcditbyroe,  430,  431. 
Landolpbia  Heudelotii,  A,  DC.  87. 

,  var.  Bjenge,  Stapf,  87. 

Lapeyrousia,  373. 

oongesU,  Bendle,  375,  403. 

odoratissinia,  Baker,  375,  403. 
Laportea  Harreyi,  Seem.,  193,  207. 
Litfdizabala  bitemata,  Buia  ^  Pav,, 

467. 
Larioes,  27. 
Larix,  27,  30,  31,  41. 
Lana^;roBti8,  126. 

splendens,  Kunth,  120. 

tremula,  Bupr.,  120. 
Lastrea     pBeudo-mas,     var.    cristata, 
AposTOrouB  development  in  (Dmeiy), 

Lathyrps,  487. 

dymenum,  Linn,,  485, 
Laurinee,  96, 190. 
LaTandula  atriplidfolia,  232,  262, 
Lavoisiera,  65. 
Lebeokia,  218  note. 
Leoanaotis,  456. 

flezuo8a,462. 
Leoanora  undulata,  F6e,  455. 
Leoidea,  126. 
Ledebouria,  42&-428. 
Leea  coocinea,  Planch.,  482. 
IieguminosaB,  66,  76, 106, 125, 127, 128, 

173,  260,  484. 
Leibleinia  penioiUata,  Euets.,  274. 
Lfiiohartia,  Shepherd,  15. 
Leiomitra,  Lindb,,  352, 353. 

flaocida.  Spruce,  353. 

gradllima,  Spruce,  353. 
Leioeoypbus,  Mitt,  357,  361. 

OhamisBonis,  358. 

Jackii,  Steph.,  357. 

OTatus,  Spruce,  357,  372. 
Lejeunea,  Lib.,  334. 

aocedens,  GoUsche,  337. 

anoplantba.  Spruce,  340. 

asperrima,  Spruce,  341. 

atneatoetipa.  Spruce,  348. 

atroTiridis,  Spruce,  335,  370. 

bioolor,  M(mt.,  336. 

braohiata,  Nees,  336. 

Breutelii,  Goiteche,  334. 

brevineryia,  Spruce,  342,  370. 

oerina,  Leim,  j-  Lindcnb,,  343. 

Lnnr.  joujut. — BOTAirr,  tol.  xxx. 


L^eunea  ohArophylla,  Spruce,  336» 

,  Tar.  paroioa,  336. 

olauaa,  Mont,  346. 

oonrezistipa,   Lekm.   ^  Lindenb., 

337. 
oomuta,  342. 

oorynantba,  Spruce,  344,  371. 
cuben8i8,3^. 
deoora,  Tayl  ?,  3S8. 
denticulata,  Nees,  337,  339. 
disjecta,  Spruce,  347,  371. 
dissitifolia,  Spruce,  338. 
dominicensis,  Mont,  344. 
duriuBcula,  Nees,  346. 
effiisa,  Spruce,  340. 
EUiottii,  Spruce,  346,  348,  371. 
ereotifolia,  Spruce,  348. 
filiformis,  Alont.,  334,  342. 
flaya,  GoUeche,  346, 347. 
firangibilis.  Spruce,  344. 
glauoescens,  Gottsche,  348. 
glauoopbylla,  Gotteche,  348. 
graminicolor,  Spruce,  343,  370. 
granulata,  Nees,  335. 
guadalupensia,  Lindenb.,  338, 339,. 

370. 
beteromorpha,  Spruce,  348,  371. 
Hobsoniana,  Lindenb.,  335. 
bolostipa.  Spruce,  348. 
inoboata,  Meissn,,  340. 

,  Tarj[>eii88odonta,  Spruce,  340.- 

inflexa,  Hampe,  341. 
inyaluto,  Gottsche,  341. 
Kuntbiana,  Lindenb.,  341. 
laoiniato-alata,  Spruce,  338. 
leiantba.  Spruce,  345. 
leptooardia,  Spruce,  340. 
lineatA,  X«Am.  ^  Lindenb.,  34L 
longicuspia^  341. 
longispica.  Spruce,  334. 
luoens,  Tat^/.,  348. 
lunulota,  iv'tftfff,  336. 
ICatteola  ?,  iSjpruotf,  345. 
m^galantba.  Spruce,  348. 
miorodonta,  339. 
oxypbylla,  Aa»  #  ilfon^.,  341. 
patellifera,  Spruce,  345. 
pellucida,  Meissn.,  349. 
peruTiana,  ZeAm.  ^  Lindenb,,  337. 
,   yar.    parvittipula.    Spruce 

337. 
pililoba,  %tK«,  346,  371. 
plumula.  Spruce,  341. 
portorioenaia,  Hampe  Sr  Gottsoher 

334. 
Sagneaaa,  Afon^.,  335. 
Berpyllifolia,  346. 
Sieberiana,  336. 
spinoaa,  Gotteche,  342. 
squamata,  Nees,  334. 
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Lejeonea  Babnmplez,   Ntei  f  ^'OtU,, 
d4d. 

■alpburea,  Spmoe,  942. 

sarmamennis,  Mont,,  397. 

tenaioufpU,  Spruce,  341. 

torulo8%  Spruce,  SQi. 

tnohjodM,  Spruce,  338. 

transrenalit,  335. 

trideiM,  Spruce  ^  Beach.,  341. 

trifsria,  Nees,  345. 

Urbani,  Stepk,,  347. 

▼afians.  Spruce,  339. 

Talidiuseula,  Snruce,  330,  340. 

Tariabilifl,  Lindsnb.,  342. 

Tinoentina,  GoUeehe,S35. 

Tulcanioa,  Sjpruce,  337,  370. 

zantbooarpa,   Xdbi.   ^  Lmdenb,, 
336.343. 
LemDa,  On  the  Habits  of  the  Genua,  bj 

H.  B.  Guppv,  323-330. 
Lemna  gibba.  323-^30. 

minor,  323-330. 

poWrriiica.  323-390. 
Leontodon  hispidalnm,  261. 
Leontopodiam,  125. 

alpinum,  Ca$$,,  Tar.,  136. 

,  Tar.  Rtraohgri,  Hook,  /.,  136. 

Stnoheji,  C.  B,  Oarke,  136. 
Lepidium,  1 25. 

oapitatum,  Hook,  f.  4*  T^ome,,  110, 
127. 

pisddiom,  Fbrei,,  166, 168. 
Lepiciothamnus,  8. 
Lepidosia,  Dum,,  356. 

patens,  Lindemb.,  356. 
Lepinia  taitensis,  165. 
Leucsena  Forsteri,  Beutk.,  176,  201 
Leuoas  decemdeniata,  Sm.,  188. 

flaocida,  B.  Br.,  188,  206. 
Leueobrjrnm,  271. 

Leuoosmia  aouminata,  A.   Qray,  190, 
206. 

Bumettiana,  BetUk,  190,  206. 
Libooedrus,  12, 19,  39, 41. 

papuana,  F.  MuOL,  20. 
liiohenes,  126. 
Lichens,   New   Spedes  <A,  bj  Dr.  J. 

Mnller,  451. 
LiUaoesB.  126,  129,  195, 26%  286,  410, 
531. 

of  Sierra  Leone,  by  J.  G.  Baker, 

65. 
Liliam,286. 
LinaoeA,  476. 
Linaria,  253,  262. 

SBgyptiaca,  262. 

deserti,262. 

Aratioosa,  262. 

Hielaya,  26Q,  268. 
Lindelofla,  125. 


Lindelofia  Benthami,  Hook,/,,  124. 
Linodendron,  466. 
Linum,  476. 

Liquidambar  formosana,  Hanee,  485. 
Lissochilus  arenarius,  Lindl,  376, 377, 
384. 

Taylorii,  Ridl.,  375,  384. 

Wakefieldi,  Beichb,  /.  ^  S,  Moore, 
377,384. 
Lister,  J.  J.,  Notes  on  the  Positiaii, 
Geoloiry,  and  Aspects  of  the  Yegetar 
tion  of  ^  Tonga  Islands,  160. 
Lithospermam  oaUoeum,  262. 
Litobrocbia  tripartita,  Presl,  200. 
Lloydia,  126,  286. 
LoganiaoesB,  66, 157, 185,  509. 
Lonobooarpus  luoens,  77. 
Lonicera,  125,  502. 

Oaprifolium,  502. 

nummuIarisBfolia,  141. 
Lophocolea,  Dum,,  357. 

Breutelii,  Gotteche,  357. 

oonnata  ?,  Nees,  357. 

Martiana,  Neee,  357. 
Lopholejeunea,  Spruce,  335. 
Loranthacen,  96, 191, 520. 
Lorantbus  Belvisii,  DC,  96. 

insularum,  A,  Gray,  191,  206. 

sessilifolius,  Beauv.,  96. 
Labbook,  Sir  John,  on  Stipules,  their 
Forms  and  Functions. — Part  II.,  469L 
Lufia  oylindrioa,  Boem,,  179. 

,  Tar.  insularum,  Cogn,,  179. 

MMif/omm,  A.  Cbay,  179. 
Lumnitzera  ooocinea,   Wight  ^  Jm,, 

177,  204. 
Luiula  spicata,  DC,  374, 379,  432. 

,  Tar.  simensis,  Hoehtt,,  374, 

379,432. 
Lychnis,  125. 
Lycopodiaoese,  155,  202. 
Lycopodium  oemuum,  Lifm.,  208;  208; 
I^gbya,272. 

penicillata,  Kuets.,  274. 

subtile,  Weti,  274. 
LytbrariesB,  178. 

85. 
buxifolia,  Pere,,  184,  205. 
Elliotii,  i7i0ni,85,86. 
elliptica,  Forti,,  184,  205. 
micrantha,  Hicm,  86. 
quiloensis,  Hiem,  86. 
Haoaranga   Harreyana,    MudL  Arg„ 
192, 206.  ^ 

Seenuinnii,  MmU,  Arg,,  192,  206. 
ICaohsBrium,  486. 
MaeVinlaya  maeroeoiadea,   F.  Mm$lL 

501. 
Maovdijeanea,  S^rMoe,9^ 
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Maorolobiom  Limba,  77. 
Macrosphyra,  81. 
Macrothuya,  19. 
Mflssa  nemoralis,  DC,  183,  205. 

Titiensis,  Seem,,  183,  205. 
Magnolia,  517. 

acuminata,  Idnn^  466. 

glaaca,  Lmn,,  466. 

grandiQora,  Lkm.,  466. 

tripetala,  Linn.,  467. 

Umbrella,  Lam.,  467. 
Ifagnoliaoete,  466. 
Mi£x>lmia  ngyptiaoa,  260, 258, 259, 26& 

afrioana,  Linn,,  123. 
MalTa,233. 

pamflora,  242. 
MalTaoe0,65,74,169,471. 
Marattia,444. 

alata,  445,  447,  450. 

attennata,  445, 446, 448,  449,  450. 

cioutflBfolia,  445,  446,447,  448,450. 
MarattiacMB,   the  Mucilage-OanidB  of 

the.  by  Q.  Brebner,  444. 
Marehantia,  Mick.,  245,  369. 

ohenopoda,  Linn.,  369. 
MarchantiaceflB,  369. 
MariBous,  305,  307, 315. 

albescens,  GoMdiek.,  196,  207. 

,  Tar.  j3.  Tentricosa,  C.  B.  Clarke, 

196. 

coloratas,  Nees,  303. 

oyperinos,  VM,  196,  207. 

,  Tar.  fi.  Tenusta,  C,  B.  Clarke^ 

196. 

forax,  301. 

favuB,  Seem.,  196. 

UeTigatus,  Hook,  f  Am.,  196, 207. 

onOaris,  Vahl,  312. 

Mnioeus,  Vahl,  312. 

f  ohlianas,  Nees,  315. 

retrofractus,  Vahl,  312. 

roAis,  H.  B.  K.,  306. 

Sieberianus,  Nee$,  313. 

squarrosus,  Linn,,  305. 

sbrigosus,  307,  308. 

tabiUaris,  Sckrad.,  305. 

nmbeUatos,  Home,  196. 
Marmbium,  126. 
Martelli,  U.,  On  the  Quise  of  the  Esll 

of  the  Oorolla  in  Yerbascnm,  316. 
Masters,  Maxwell   T.,   Kotes  on  the 
Genera  of  TaxaoesD  and  Conifens,  1. 
Mastigobryum,  Nees,  856. 

arouatom,  LMemb,,  866^ 

falcatum,  Lindenb.,  856. 

lonffom,  Nees,  356. 

sabfalcatam,  Stepk.,  356. 
Mattfaio]aliTida,259. 
Meconopsis    horridula.    Hook,    f,   ^ 
I%oms„  10^  108, 127, 184. 


Medusnlina  miorocarpa,  Mtielljirg.,4SS, 

niUda,  MuelL  Ara.,  463. 
Melanobasis,  460,  461. 
Melastoma  denticulatmn,   LabiU.,  161, 
178,204. 

malabathrioum,  Linn.,  178. 
MelastomaoesB,  65, 155, 157, 17a 
Melia  Asedarach,  Linn.,  171. 
MeliaoesB,  171,  477. 
MelianthaB  major,  Linn.,  482. 
Melicytas  ramifloros,  Forst.,  158,  168, 

203,  211. 
Meloehia  odorata,  Forst.,  170, 208. 

Titiensis,  Cfray,  170. 
Melodinns  scandens,  Forst.,  184,  205. 
Melothria  Grayana,  Ck>ffn.,  179,  201 
Memeoylon  Harreyi,  Seem.,  178^204, 210. 
MenispermaoesB,  72,  168. 
Menyanthes  trifoliata,  Linn.,  512. 
Mercurialis  annua,  Linn.,  528. 

perennis,  Linn.,  522. 
Mer]^  macrophylla.  Seem.,  180,  204. 
MesembryantlMmum,  218  note,  250. 

Uandum,  Haw.,  499. 

multapimctatum,  499. 
Mesotsniam,  267. 

chlamydosporum,  De  Bary,  267. 

micrococcmn,  Kirckn.,  267. 
Metroeideros  angustifolia,  8m.,  177. 

polymorpha,   Gaudich,,  177,  204, 
211. 
Metifferia,  Baddi,  368. 

fuooides,^4M8,366. 

leptoneora,  Sprvoe,  369. 

planiuscula,  Spruee,  368. 
MetEgeriee,  366. 
Microoaehiys,  6, 10,  40. 
MicroohiBte  tenuissima,  West,  2199, 2!9, 
Microgenetes,  53. 
MicrogynsBoiam,  126. 
Mioro^jeunea,  348. 
Mioromelum  minutum,  Seem,,  171* 

pnbescens,  BUtme,  171, 208. 

,  Tar.  s^abrescens,  OKtfv.,  171. 

Micropterydom,  Nees,  356. 

portoncense»  Stepk„SSfi,  872L 
Mieronla,  125. 

Benthami,  C.  B,  Om-ke,  118^  129. 
Mimosa,  486. 

pudiea,  Ums,,  176. 
Mimusops  dissecta,  B,  Br,,  188. 

KMki,  Ltnn^  188, 184^  206. 
Misoanthus  snieiMiii,  Jnderm,,  Idii 
Molhiia,ia2. 

Momordiea  Ohanntia,  Ltni^  ITt. 
MoDwda,  irMilitaliondf  (J.  a  Willis), 
.     61-68, 205. 

eOiat*,  61, 62. 

didyiiia,61,«2,6a 

iitiiloii,  62, 08,285. 
2q2 
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Monarda  Kalmiana,  G2. 
Honimiaoen,  190, 619. 
Honodea,  Hook.,  365,  966,  369. 

Fonteri,  Hook.,  365,  366. 

leptobjmema,  Ta2^/.,366. 
MonoootyledoDi,  530.- 
Honodora  borealis,  72. 

breTipes,  72. 

tenaifolia,  72. 
Hontonia,  253. 

nirea,  232, 260. 
Morina  Ooalteriana,  Royle,  113, 128. 
Morinda  oitrifolia,  Xtnn.,  181,  205. 

Fonteri,  Seem.,  181,  205. 
HuoUage-Oanals  of  the   Marattiaoeie, 

bj  Qt.  Brebner,  444. 
Hoouna  ffigaotea.  DC,  174,  204. 
Mueblenbeokia  platyolada,  Meiun.,  515, 
516. 

Tarians,  Neiaan,,  516. 
MiUler,  Dr.  J.,  Thelotremen  ei  Ghra- 
|^de»  noTB  quaa  prseertim  ex  hb. 
Keg.  Eewenii  ezpoDit,  451. 
MiuoU26. 

Muflsaonda  frondoea,  Linn.,  180, 204. 
Ifyosotis  alpettris,  260  note. 

,  TttP.  Victoria,  260  note. 

Myrioa  aaplenifolia,  526. 
MTTioaoea,  526. 
Myriouia,  125. 

germanioa,  Derfi,  111. 

,   yar.    proetrata,    Benth.    ^ 

Hook,  f., III. 

germanica,  Linn.,  V2&,  127, 135. 

proetrata,    Hook,  f,   ^   Thome., 
134. 
Myriatioa  hypargyr«a»  A.  Gray,  190, 
206. 

inutilis,  Rich.,  190,  206. 

moflohata,  Thmb.,  519. 
HyriatioaoeaB,  190. 
MyriitieesB,  519. 
Mynnecodia,  163. 
Myninen,  183, 506. 
Myrdphyllum,  410. 
Hyrtaoeie,  79, 177. 
Myrtus,142. 
Bflystaoidium,  390. 

Naiadaoee,  126, 196, 433»  531. 

5aia8,532. 

flraminea,  Del.,  378, 434. 

Nar£a,  Qray^  JUfMi6.,364. 

Natural  ffistory  of  the  Flower,  Oontri- 
bationBtotbe. — Parti.  Fertili»tioii 
of  OUytonia,  Phaoelia,  and  Monarda» 
51.~Fart  II.  Fertilisation  Methods 
of  Various  Flowers ;  GbistofnmT  in 
SalTia  Verbenaoa,  hyZ.  0.  Wmn,  284. 

Nandea  Forsteri,  Seem.,  180, 204. 


Kayieula  borealis,  Kuets.,  279. 

orasstfMma,  Br^b.,  279. 

cryptocephala,  Kuete.,  278. 

mesolepta,  Ehrenb.,  279. 

rhombotdes,  Ehrenb.,  279. 
Nelitris  Forsteri,  Seem.,  177,  204. 

fruticosa,  A.  Gray,  177.  204. 
Nemophfla,60, 284,  285, 294. 

maoiilata»  Benth.,  294. 
Kepeta,126. 

longibraoteata,  Benth.,  118, 129. 

Ubetica,  103. 
Nepbrodium   diseeotum,    Desv.,   200^ 
208. 

H«nkeanum,  Presl,  201, 208. 

Harveyi,  Baker,  201,  208. 

inTisnm,  Carruih.,  201,  208. 

\aiiS6\ium,  Baker,  201,  208. 

moUe,  Deev.,  201,  208. 

nynqAale,  Hook.  &  Am.,  201. 
Nephrolepis  acuta,  Preel,  201, 206. 

ezaltata,  Schoti,  201,  208. 

rtifeacene,  Presl,  201, 
Nerium,  142. 

Oleander,  24a 
Neurolejeunea,  Spruce,  334. 
Nipa,  mUngeh.,  144, 149. 

Burtim,  EtHngeh.,  146-148,   150, 
151.152,153,154. 

elliptioa,  Etiingah.,  153. 

frutioans,  144, 145, 146, 151. 

lanoeolata,  Ettingeh.,  151. 

Parkinsonis,  EUmaeh.,  151. 

semiteree,  Ettingeh.,  153. 
Nipadites,    Bowerb.,    Bension  of   the- 

Genus,  by  A.  B.  Bendle,  149-154. 
Nipadites  acutus,  Bowerb.,  154. 

Bowerbankii,  EtHngeh.,  146,  150, 
151, 152, 153^  154. 

BurUni,  Brongn.,  147, 148, 149. 

Burtini,  Schmper,  151,  152,  153, 
154. 

daTatus,  Bowerb.,  146,  152. 

oordiformis,   Bowerb.,   147,    152, 
15a 

oraasus,  Bowerb.,  151. 

curtus,  Saporta,  154. 

ellipticus,  Bowerb.,  146, 15a 

S'ganteus,  Bowerb.,  147, 150. 
eberti,  Watelet,  153. 
lanoeoUtos,  Bowerb.,  144, 146, 151, 

154. 
Parkkuoni,  Sohimp.,  151. 
Parkinsonis,   Bowerb.,    144,    146, 

150, 152, 154. 
provincialis,  Saporta,  154. 
pruniformis,  Bowerb.,  153. 
pyramidalis,   Bowerb.,    146,    15SL 

15a 
semit^res,  Bowerb.,  146, 152. 
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NipaditM  torgiduB,  Bciwerh.,  160, 151. 

umbonatut,  Bcwerb,^  144, 152. 
mphobolus  adnascene,  Kaolf.,  201. 
Kitnria,  233. 

KtU8ft,250. 

NitZBohia  flexella,  SurifM,,  278. 

linearis,  W,  8m.,  278. 

minutiMiina..^.  Sm.,  278. 

pamila,  W,  Bm,,  27^ 
'Nostoo  humiftiBum,  Carm,,  269. 

sphsBrioum,  VoMcher,  269,  276. 
KostooacesB,  264,  269. 
Kuphar  adTena,  Ait,  469. 
NyotaffineiB,  188. 
Nymimsa  alba,  Linn.,  469. 

tuberosa,  Paine,  468,  469. 
IVymphseaooffi,  468. 

^Ooellalaria  crispata,  MueU.  Arg.,  452. 

dilatate,  Muell.  Arg.,  452. 

efformata,  452. 

elabens,  MueU.  Arg.,  452. 

emersella,  MueU.  Arg,,  453. 

Glasiovii,  MueU.  Arg,,  451. 

latilabra,  452. 

pulohra,  MueU.  Arg.,  452. 

Bchizoetoma,  MiML  Arg.,  451,  452, 
453,454. 
Odma  maltiflora,  DC.,^1. 
Odmaoese,  477. 

Oehradenui  bacoatus,  247,  259. 
Ochrosia  paryiflora,  HensL,  184,  205. 
'Odmum  Basilioum,  Linn.,  188* 

gratiBsimum,  Idnn.,  188. 
Octoolinis,  F.  MueUer,  15. 
Odina  nigritana,  75. 
Odontidium  mutabile,  W.  8m.,  278. 
Odontolejeunea,  336. 

peruviana,  348. 
OdontoeohiBma,  Dum.,  355. 

prostratum.  Spruce,  355. 
OlacmeiB,  172,  479. 
Oldenburffia,  84. 
Oldenlandia  foetida,  Foret.,  180,  204. 

panioulata,  Linn.,  180,  204. 
Oleaoe»,  86,  184. 
X>ligomeriB  subulata,  247,  259. 
Olneya,  487. 
Omorioa,  29. 
Omphalanthoa,  Lindenb,  f  Nees,  334. 

flliformiB,  Neee,  334. 
Onagracee,  125. 
Onagraries,  496. 
•Ononis,  226. 

repens,  228,  224. 

sprnoea,  Linn.,  223. 

,  Tar.  borrida,  223. 

,  yar.  inermis,  223. 

,  yar.  r^tens,  223. 

Ono0ma,125. 


Opegrapha   angolosa,  MneU.  Arg,, 

m. 

atratola,  MueU.  Arg.,  456. 

oblorooonia,  MueU^  Arg,,  45 

fertilis,  MueU,  Arg.,  456. 

melanogramma,  Krempelk.,  456. 

palmicma,  MuelL  Arg.,45^ 

rigida.  Fie,  462. 

tartarea,  MuelL  Arg.,  457. 

uloerata,  MueU.  Arg.,  456. 
Ophiogloesum  pendulum,  Li9M^   202, 

208. 
Ophrys,  252. 

Opiismenus   Burmanni,   Beauv.,  197, 
207. 

oompoeituB,  Soem.  ^  SchuU.,  198, 


OrchideflB,  194,  382. 
Orchids,  66. 
Orohis,252. 

Origin  of  Plant-StaruotureBby  Self-Adap* 

tation  to   the  Bnyironment,   exem- 

j^fied   bj    DeBert    or    XerophilooB 

Plants,  by  G.  Henslow,  2ia 

Orithyia,  sp.,  139. 

Omithogalum  EoUoni,  Sehleckt.,  379, 

426. 
OsoillariaoesB,  264,  273. 
Ostrya,  527* 

carpinifolia,  Torr,  ^  Gray,  527. 
Ooratea,  477  note. 
Oxalis,  59, 475. 

Aoetosella,  Linn.,  475. 

oemua,  234,  235  note. 

comioulata,  Linn,,  171, 475,  476. 

floribunda,  475. 

oregana,  Nutt,,  476. 

pubesoens,  H.  B.  #  K.,  476. 

purpurata,  Jacq.,  475. 

striota,  Linn.,  475. 
OxycedruB,  Spaeh,  13. 
Ozygraphis  glacialis,  103. 
OiTtropis.  103,  105,    125,    128,    135, 
486. 

denBa,*B0fi^A.?,lll,  128. 

micropbylla,  DC,  HI,  128. 

physooarpa,  Ledeb.,  Ill,  128. 

Straoheyana,  Benth.,  112. 

tatarioa,  Jaeguem.,  112, 128. 

Paohylepis,  Brongn.,  15. 
Paohysandra,  521. 

prooumbens,  Michx.,  521, 
P«deria,502. 
Palnokeura,  147, 148, 149. 

Pellegiiniana,  Masaal.,  150. 
Palioourea  rigida,  229. 

strepitauB,  229. 
PaliuruB  australiB,  Qaertn.,  481. 
Palms,  195. 
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Fiam6B,581. 

Pftlmellaoeie,  268. 

PcUmoffkta  mierveoeea^  Eueti.,  207. 

Ftoax  fratiootum,  Linn.,  180. 

malUiujrum,  Bmtk.  ^   Hook,  /., 

Fanoratiuin,  260. 
Pfcndanaows,  164,  216. 
Pandanen,  196,  432. 
Pandanooarpum,  Brongn.,  144,  149. 

obloDgum,  Brongn,^  144. 
Fteidaniu,  144,  514. 

fragrans,  Brongn,,  433. 

odorat]BinmuB»  lAtm^f.,  161,  196, 
207. 

rabaieDOB,  Bvndie,  374,  378,  432, 
435. 

atilis,  Bory,  374, 378,  43a 

venu,  Bamph.,  196. 
Panioom  ambiguum,  TVm.,  197,  207. 

pilipet,  i^,  197,  207. 

amguinalft,  IMm,^  197,  207. 

sp.  noT.,  99. 

trigonam,  iM!r.,  197,  207. 
FapaTer  nadioaule,  103. 
PapttTeraoMB,  127. 
Parinariam  Benna,  78. 

inBularum,  A.  Gray^  166. 

laarinum,  A.  Gray,  166. 

maorophylluni,  78. 
Paris  quadrifolia,  the  Life-history  of 
the  ^idiam  od,  by  0.  B.  Plowrigfat 
and  W.  Thomson,  43,  44. 
Parmelia,  126. 
Parnassia,  125, 142. 

oTata,  Ledeb.y  US. 

subaoaulis,  Kar.  #  Kir.  ?,  142. 

trinerns,  Drude,  112, 128. 
Paronychia,  259, 514. 

swpjUifoLia,  DC,  5ia 
Paronychiaoete,  232,  269. 
Parrya,  125. 

exsoapa,  LeM.,  134. 

lanuginosa,  Hook.f.  f  Tkoms.,  110, 
127. 
PlMjMlum   scrobioulatlun,  Zmni.,    197, 

Passiflora,  178. 
PaMifloiesB,  178,601. 
PutinacasatiTa,242. 
Paollinia,  482. 
PaTetta,  502. 

Baoonia,  Hiem^  83. 

,  Tap.  hispida,  83. 

P^eukris,  126, 142. 

alaschanioa,  Maxim.,  118, 129. 

,  Tap.  tibetioa,  Maxim,,  118. 

cheilanthifolia,  Schrmk,  118, 129. 

doliohorriiiza,  SckronJt,  124. 

Oederi,  FaJU,  138. 


Pedioularis  Pnewalddi,  Maxim.,  188L 

Tersioolor,  Wahlenb.,  138. 
Pedilanthns,  521. 

tithymaloides,  PoU.,  521. 
Pelargoniitm,  258. 
Pemphis  addola,  Font.,  178,  204. 
Peneaces,  157. 

Pennisetum  flaoddam,  Griteb^  120, 130^ 
Peperomia,  95,  519. 

leptostaohya,  Book.  ^  Am.,  190^ 

Periplooa  nigresoeof ,  4A^*»  ^^ 
Peristylus,  ^4. 

hi^idula,  BendU,  379, 398. 

,  Tap.   minor,    BemdU,  379^ 

398. 
Persia,  Sonthem,  Beoeot  Bottnioal  Be- 
plopation  in,  being  the  substance  of  » 
Letter  from  Mr.  J.  Bonunullar  te 
Dr.  O.  Stapf,  140. 
Peteaia  camea,  Forst  f.,  181. 

cameo,  Ornertn.,  181. 
Petrocelis  crurata,  436. 
Petteria  ramentaoea,  Sieb.,  484. 
Peumus  BolduB,  Molina,  519. 
Phaoelia,  FertUisation  of  (J.  0.  Willis), 

51-63, 285,  293,  294. 
Phaoelia  campanularia,  Thrr.,  53,  55r 
58,60,63. 
diTaricata,  A.  Gray,  53,  59,  60, 69^ 

294. 
Parryi,  Torr.,  53, 58,60. 
tanaoetifolia,  Btntk.,b3,  55,  59, 60,. 

t(3,294. 
WhitlaTia,  A.  Gray,  53,  57,  68, 
60. 
Ph«oc^j^is,462. 

PhsBOgraphina   Arechaialeta,  Mmelk 
Arg.,  461. 
flexuosa,  MneU.  Arg.,  461. 
limbata,  MueU.  Arg.,  461. 
platyloma,  MueU.  Arg.,  402. 
scalpturata,  MueU.  Arg.,  461. 
Bobeordida,  MueU.  Arg.,  462. 
Phftographis  diTCPsa,  MueU,  Arg.,  460. 
medusulixa,  MueU.  Arg.,  461. 
melanostalasanta,  Jtfif^.  Arg,,  46L 
mesographa,  461. 
sericea,  idueU.  Arg.,  461. 
tvemulans,  MueU,  Arg.,  460. 
PhsBotrema  anamorphoides,  451. 
Aubepianum,  MueU.  Arg.,  451. 
melanoetomum,  MuM,  Arg.,  454. 
Phalangium,  41 1-415. 
Phalaris  apundinacea,  43,  44. 
Pharbitie  insularis,  Choisy,  186. 
Phaseolus,  239. 

adenanthus,  G.  F.  Mey.,  174. 
Munso,  Linn.,  174. 
truzulensis,  H.  B.  K.,  174. 
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Phero8pbiBra,6,  40. 

Philadelphiu  ooronarius,  Linn.,  133, 

496. 
Phleom  pratense,  251. 

,  Tar.  nodosum,  Gamd,,  251. 

Phormidiam,  275. 

Lyngbjaoeum,  KueU.,  274. 
Phragmiooina  bioolor,  336. 

GtuUeminiana,  Nee»  #  Mont,,  336. 

toroloea,  Lekm,  ^  Lindenb.,  334. 
Phiagmites  oommunis,  225. 

,  Tar.  uarioa»  225. 

Phrynium,  164. 

Phyllanthiu  Ghtudiofaaadii,  MueU.  Jrg., 
191,  206. 

ramiflorus,  MusU.  Jrg„  191,  206. 

simplex,  Retz,,  191,  206. 
PhyUodadus,  6,  7,  40. 

alpinas,  7. 
Physaus  peruTiana,  lAnn,,  187. 
Physochlaina,  126. 
Phytelephas,  145. 
PhytolaocaoesB,  189. 
Pices,  lAnk,  27-33, 38, 39,  41. 

Omorioa,  Wettstein,  29. 
Pioe«,27. 

PioraBna  ezoelsa,  Linn,,  476. 
Pimelea,284. 

decosBata,  JR.  Br.,  291, 296. 

,   Tar.   dioBmaefolia,   Meian., 

291. 
Pinen,  27. 
Pinnularia  barealis,  Ehrenb.,  279. 

metokpta,  W.  Sm.,  279. 
Pinus,  27,  28,  30-32, 37-41,  450. 

insignis,  37. 

Lambertiana,  37. 

lanoeolata»  25. 

Pinea,37. 

Tonrayana,  37. 
Piper  dioeoorenfolimn,  518. 

]atifoliam,Fors^./.,  189,  206. 

longum,  Linn.,  517, 518,  519. 

,  Tar.  sarmentoBom,  517,  518. 

MacgiUifrayi,  C.  DC,  189,  206. 

m^^rtioum.  Font./.,  167,  189, 

omatum,  N.  E.  Br.,  619. 
Piperaoefld,  95, 189,  467,  517. 
Piptatherum,  126. 
Piptorus  argenteus,  Wedd^  193, 207. 

incanus,  Wedd.,  194. 

propinquus,  Wedd.,  193. 

TelatiDus,  Wedd.,  194,  207. 
Pi80iua,188. 

aouleata,  Linn.,  188. 

inermis,  Fifrai.,  188,  206,  211. 

umbellifera^  Seem.,  188. 
Pistaoia  mutica,  141, 142. 
Pittosporeie,  169. 


Pifctosporum  arboresoens,  Bich.,  169, 
203. 
Brackemridgei,  A.  Gray,  169, 203. 
rfaytidooarpam,  A.  Gray,  169,  203. 
PityiautbuB  tortuosus,  243,  247, 260. 
Piu  or  Biu  Ptfms,  162. 
Plagioohila,  Dum.,  334,  340,  358, 361, 
364. 
abmpta^  Lmdenb.,  360. 
adiantoides,  Lindenb.,  369. 
affinis,  Lindenb.  ^  Gottsehef,  360. 
ampUxifolia,  Hampe,  364. 
anomala,  Lindenb.  ^   GoUeehe, 
361. 

Lehm.  &  Lindenb., 


bahiensis,  Lindenb.,  361. 

bieomis,  Hampe  j-  GotUcke,  359. 

bidens,  Gotteehe,  359. 

Breateliana,  Lindenb.,  338,  360. 

•i^— ,  Tar.  goadalupensis,  Chttseie, 
360. 

borsata,  Lindenb.,  359. 

conftmdens,  Gottache,  358. 

oristata,  Lindenb.,  S60. 

diTaricata,  Lindenb.,  359. 

dominioensis,  Tayl.,  359. 

Blliottii,  Spnice,  359,  360. 372. 

gnadalapensis,  Gottaohe,  358. 

gymnocfuyoina,  Mont.,  358. 

^pnoidea,  Lindenb,,  360. 

laxa,  Lindenb.,  364. 

Perrottetiana,  Mont,  et  Gottaohe, 
359. 

remotifolia,  Hampe  et  Gott$ehe, 
359. 

repens,  340,  343. 

Sendtnera,341. 

simplex,  Lindenb.,369. 

Bubrntegerrimat  Nee$,S61. 

sabpkum,  Lindenb.,  360. 

,  Tar.  ligulifolia.  Spruce,  360. 

saperba,  Lifuienb.,  359. 

tenuis,  Lindenb.,  359. 

Tinoentina,  Lindenb.,  360. 
Plant-Struotures  by  Self-Adaptation  to 
the    BnTironment,    exemmified    by 
Deflert  or    Xeropbilous   Plants,  by 
Ber.  G.  Henslow,  218. 
Plants    from    Tibet,    by  W.  BotUng 
Hemsle^;   with   Introduotoi^  Note 
by  Lieut-Gen.  B.  Strachey,  101. 
Pla^rdadus,  18. 
Platygrammina,  460. 
Platygrapha  bimarginata,  NvL,  455. 

camea,  Muell.  Ay.,  465. 

Spileuca,  iV^/.,  465. 
exuosa,  MuelL  Arg.,  455, 466. 
inferior,  Mudl.  Arg.,  454. 
mnltilooularis,  Muell.  Arg.,  465* 
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Platjgrapba   undnlAta,    Muell,  Jrg,t 

PlatjIejeuDea,  Spruee^  dd5. 
PlectronU  barbata,  Bentk,  #  Hook,  /., 
181, 205. 

odorata,  Bmtk.  #>  Hook,  /.,  181, 
206. 
PleurooUda,  851. 
Pletirococcus  eoharenst  Br^b.,  275. 
Fleuro^me,  125. 

dimm,  Maxim,,  117, 129. 
Pleuroepermum,  125. 

ttellatum,  Benih.,  104, 118, 128. 

,   Tar.    Lindlejana,   Clarke^ 

iia 

Plearothecitim,  457. 
Plowrifht,  C.  B.,  and  W.   ThomBon, 
the  Life-hittory  of  the  fflicidinm  on 
Paris  auadrifoUa,  48. 
Pltunbagineie,  254  note,  506. 
Plomeria,  91 . 
Poa,  126. 

alpina,  Linn.,  120,  130. 

,  forma  nana,  120. 

annua,  284. 

bulbosa,  Linn.,  251. 

nemoralif,  Linn,,  119, 180. 
Podocarpen,  6. 
PodooarpuB,  6,  9, 10, 88, 89,  40, 879. 

andina,  9. 

chilensis,  9. 

elata,  5.  Br.,  199,208,211. 

ialoata,  9,  484. 

fermginea,  9. 

Mannii,  Hook,/.,  9,  874,  879,  484. 

spioata,  9. 

tazifolia,9. 
Polycarpna,  259. 

mempbitica,  268. 
Poljcarpon,  238,  259. 

tetnphyllom,  259. 
Polygalaoes,  73. 
Polygonacee,  95, 126, 189,  514. 
Polygonatuin.  126. 
Polygonete,  129. 
Polygonum,  126. 

Bistorta,  Linn.,  1S8, 

bUtortioides,  Boiss.,  188. 

equisetiforme,  Sibth.  ^  8m.,  515. 

j^brum,  Willd.,  189,  206. 

sibiricum,  Laxm.,  118, 129. 

Tiviparum,  Linn.,  138. 
Polypodium  adnaacens,  Sto.,  201,  206. 

nigrescens,  Blume,  2CU,  208. 

Phymatodes,  Linn.,  201,  208. 
Polystachya,  874. 

Kilimanjari,  Reichb.f.,  877, 884. 

Tayloriana,  Rendle,  375,  885. 

teeseUata,  Undl.,  874,  875,  885. 


Polyitidium  angulare,  282. 

— ,  Tar.  puloberrimum,  282. 
Pometia  j^nnata,  JFbrst.,  172,  203. 
Popowia  Heudelotii,  BaiU.,  71. 

Mannii,  BaiU.,  70. 
PopuloB,  528,  529. 

balaamifera,  Linn.,  528. 

,  Tar.  Timinalis,  528. 

euphratica,  Oliv.,  142. 

fastigiata,  De^.,  528. 

nigra,  Linn.,  528. 

,  Tar.  dUatata,  Ait.,  528. 

Portulaca,  471. 

grandiflora,  Hook,,  470. 

oleracea,  Linn.,  169,  203. 

quadrifida,  Linn.,  169,  208. 
PortulaoeA,  169,  470. 
Posidonia  oceanica,  232. 
Potamogeton,  126. 

dei^uB,  Linn.^  531. 

luoenB,  Linn,,  531. 
PotentUla,  125. 

Anserina,  Linn.,  135. 

bifurca,  Linn.,  123. 

fmtiooea,  Linn.,  112, 128, 128, 135. 

,  Tar.  pumila,  Hook,  /,  112, 

185. 

niTea,  Linn.,  135. 

Saleesowii,  Steph.,  123. 

eerioea,  Linn.,  112,  123, 128. 

,  Tar.  polyohista,  Lehm.,  112. 

simplex,  Miehx.,  490. 
Premna  taiteniis,  SckoM,,  187,  206. 
Primula,  125, 142. 

aurioulata,  PaU.,  142. 

dbirica,  Jacq.,  124w 

tibetica,  Wati,  117,  129. 
PrimQlaoefl^  125, 129. 
Pringlea  antisoorbutica,  258. 
Prionolejeunea,  Spruce,  887,  839,  870. 

nmula,  Gottsche,  338. 

asperrima.  Spruce,  341. 

dentioulata,  Web.,  388,  840. 
Pritcbardia  paoifica,  Seem.  SH.  WeniL. 

162,  195,  207. 
Procris  %ntear\foUa,  D.  Don,  198. 
Prosopis,  141. 
Protea,84. 

Protooocoacen,  264,  268. 
Protocoocus  cokarens,  Eueti.,  275. 

minor,  Euetx.,  275. 

turgidus,  Euetz.,  275. 
Pmmnopitys,  9. 
Pninus,  223. 

domeetioa,  488. 

,  Tar.  oeeonomica,  Linm,,  488. 

proBtrata,  LahiU.,  487, 48a 
Peeudolarix,  27, 32, 89,  41.  . 

Eftmpferi,  33. 
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Pseudotsuga,  27,  90,  3%  38  note,  36, 
41. 

Dayidiaaa,  33. 

ncra,  34. 

,  Tar.  maorocarpa,  36. 

Psilotam  triauetnim,  8a,,  202,  206. 
Psjohotria  albioaolis,  83. 

amioorum,  Bmth,  ^  Hook,  /,  181, 
205. 

arborea,  JEKem,  83. 

asiatioa,  Forst,,  181. 

Fonteriana,  A.  Gray,  181. 

jgabonioa,  Mem,  83. 

insularam,  A.  Gray,  182, 205. 

Limba,83. 

macrooalyx,  A,  Gray,  182,  205. 
Pteris  comans,  Foret.  /,,  200,  206,  211. 

crenaia,  Sw.,  200. 

enaiformis,  Bimn,  /.,  200,  206. 

longifolia,  Linn.,  200,  206. 

mamnata,  Sory,  200, 206. 

quadriaurita,  Betz.,  200,  206. 

tnpaHUa,  Sw.,  200. 
PtUidieae,  350. 
Pciociiiia,  43. 

arondinaoea,  43. 

ooronata,  43. 

Digraphidis,  43. 

Pandit,  43,  44. 

Phalaridis,  43. 
Pneraria   Thunbergiana,  Bentk,  174, 

201 
Pnlioaria  arabica,  254,  260,  263. 
Pyoreu8,68. 

flayeaoens,  Nees,  307,  306. 

nitens,  Nees,  307,  308. 

polystadiyus,  Beauv.,  301, 307. 
Pyru8,492. 

Aaoaparia,  Gartn.,  492,  493. 

baccata,  Idnn.,  491,  492. 

,  Tar.  microcarpa,  491,  492. 

-Qaeroua  perdoa,  141. 
QqiflqnalM  indica,  Idnn,,  496. 

Badiola,  476. 
Badola,  Bum.,  349. 

angulata,  8teph.,  349. 

FendlerL  Gottwhe  #  Steph.,  349. 

inflexa,  Gottsohe,  350. 

EortbalBii,  8teph.,  349. 

pallent,  Nees,  349. 

poriorioensis,  8t^h.,  349,  350. 

saocatiloba,  Steph,,  350. 

sabsimplex,  8t^h„  349,  350, 371. 

teetiloba  ?,  Steph,,  350. 

tanella,  Gottsche,  349. 
BaduleflB,  349. 


Bandia  ooffesoidea,  Benth,  4"  Book.  /., 

180,204. 
BanuncolaoeaB,  105, 125, 127,  464. 
Banimculua,  105, 125,  252. 

aquatilis,  Linn,,  465. 

,  Tar.  paeudo-fluitana,  Syme, 

465. 

ballatua,  252. 

Oymbalamei,  Pursh,  107, 127. 

byperboreua,  Bottb,,  103,  108, 127. 

,  Tar.  natana,  Begel,  108. 

inTolucratus,  Maxim.,  107, 127. 

lobatua,  Jaoquem,,  108. 

pulohellua,  C.  A.  Mey.,  108, 127. 

repena,  Linn.,  241. 

tricuapia,  Maxim.,  133. 
Bapbidopbora  pertuaa,  SchoU,  196, 207. 

,  Tar.  Titenaia,  Enal,  196,  207. 

Bapbionaome  Brownii,  S.  EU,,  91. 
Batonia  fitloata,  Seem.,  172,  203. 

atipitata,  Benth,,  172,  203^  211. 
Beaumuria,  254  note. 

birtella,  254,  259,  263. 
Beinwardtia,  476. 
Bemijia  pbjaopbora,  Benth.,  503. 
Benantbera  albeaoena,  228. 
Bendle,  A.  B.,  A  OoDtribation  to  tbe 
Flora   of  Baatem   Tropical  Africa, 

87a 

,  BeTiaion  of  tbe  Glenua  Nipaditea, 

Bowerb.,  143. 
Beplicats  §,  393. 
Beeeda,  250,  259. 

arabica,  250. 
Beeedaoeft,  259. 
Betama,  228,  229,  233. 
Betinoapora,  19,  229. 
Bbabdograi^na,  458,  459. 
BbamnaoeaD,  172. 
Bbamneie,  480. 
Bhamnua,  141. 

Frangula,  43. 
Bbenm,  126. 

Bibea,  141. 
Bbizodoniam,  266. 

Berggrenianum,  Hauek,  265,  280. 

,  Tar.  dominioenae,  West,  265, 

280. 
Bbizopbora  Mangle,  Liwu,  159,  176. 
204. 

mucronata.  Lam.,  176,  204. 
BbizopboresD,  78, 176. 
Bbodoleia,  495. 
Bbua  aromatica,  Ait.,  483. 

Cotinua,  Linn,,  237,  238,  47a 

japonjoa,  478. 

,  Tar.  Oabeokii,  478. 

aemialata,  Murr.,  478. 

aimarubeefolia,  A.  Gray,  173. 
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Rhw  nmarobnfolia,  Tar.  fit  taiteniit, 
Engl.,  173. 

tahenab,  Omll^  173,  208. 
Bhynohoapora,  232. 
BhyUobne  rottboellioides,  Den,,  100. 
Riba8»  141, 142. 
Riooia,  Mich^  369. 

glauoa,  Liim,,  369. 
BiodaoeB,  369. 

Bicinas  oommunia,  Linn,,  192. 
BiTina  hmnilia,  Linn.,  189. 

kms,  JAdjl,  189. 
Sobbairea,  259. 
Bobinia  Paeud-Aoada,  478. 
Bockbill,  W.  WoodTille,  Bnumeration 

of  the  Planta  oolleoted  by,  133. 
Bomolea,  374. 

alpina,  Rendle,  376, 40L 

Bulbooodium,  252. 

Fiaoheri,  Pax,  402. 

gracillima.  Baker,  374,  376, 402. 
Boaa  laoerans,  141. 

aimplioifolia,  Salisb,,  494. 
Boaaoeie,  78, 125, 128, 487, 494. 
Bnbia,  523. 

tinotorum,  Linn,,  504. 
BnbiaiM,  66, 80, 180,  502,  507. 
Bubua  australia.  Font,,  488. 

rhamnifolius,  Wrihe  f  Nees,  489, 
490. 

aanotaa,  141. 

aiiberectua,  Anders,,  490. 
Buellia  aroensia,  8,  Moore,  214. 

Guppyi,  Hemel.,  165,  214. 
Bataoeis,  171. 
Butidea  Smithii,  Hiem,  82. 

,  Tar.  Welwitsohii,  82. 

,  Tar.  aubcordata,  82. 

BynohoBpora,  301. 

alba,  Vahl,  304. 

ariatatua,  Rottb,,  314. 

aurea,  Fahl,  313. 

oepbalotOB,  Vahl,  314. 

fusoa,  Link,  304. 

glomerata,  Vahl,  303, 

8abioea,68. 

Sabina,  8pach,  13. 

Saffma,514. 

Suacia  anguatifolia,  75. 

Salidnen,  126,  528. 

Saliaburinee,  3. 

Salix,  126,  529. 

oupna,  529. 

daayolada,  529. 

Graiiami,  529. 

muIUstipulata,  Seringe,  529. 

mTriooiaea,  529. 

pendula,  529. 

repena,  529. 


Salix  ratuaa,  529. 
Salaola,  126. 

Kali,  Linn,,  189,  206,  229, 231. 

Fachoi,  229,  262. 

Tragaa,  231. 
Salaolaoee,  141, 142. 
SalTadoiaoeie,  507. 
Sai^Tertia,  229. 
SalTia,  256,  284,  297. 

agyptiaca,  262, 263. 

dandeetina,  25iS,  262. 

oontroTersa,  256,  262. 

lanigera,  228,  262, 263. 

paUeatina,  262. 

Verbenaoa,  Linn,,  266»  295,  296, 
296. 

~— ,  Tar.  dandeatiiia,  295. 
Sambooua,  502. 

Bbulua,  Linn,,  502. 
Samydaoee,  80, 17& 
SanaoTieria  oylmdrioa,  Bqjer,  S77»  401. 

gaineenaia,  WiUd.,  377, 401. 
Sapindaoee,  172, 482. 
Sapinee,  27. 
Sapotaoee,  84, 183. 
Sararanga,  Henul,,  216. 

ainaoaa,  Hemal,  164,  216, 217. 
SaroocepbaluB,  502. 
Saroographa   aurantiaoa,   MueU,  Jrg^ 

462. 
Sareographina  oLiTaoaa,   MnelU.  Jbrg^ 

461. 
Satoreja  Juliana,  256. 

montana,  256. 
Sanaaurea,  104-106, 125. 

Aator,  Emd„  115, 128, 130. 

glanduligera,  Qoh,'Bifp^  106,  114, 
128. 

pjgmna,  Bfreng,,  114, 128. 

aorooephala,    Rock,  /.  ^  Thamii^ 
115,128. 

,  Tar.  ?glabrata,  Book,/,,  115. 

aobulata,  C.  B.  Clarke,  114, 128. 

tangutioa,  Mojcim,,  136. 

Thoroldi,  Hemel.,  115, 128, 190. 

tridactrla,  8oh,'Bip,,  104, 105, 115^ 
128. 
SaTignya,  233, 258. 

parTiflora,  263. 
Saxegothoa,  6, 10, 40. 
Sc^Saga,  103, 125, 128,  605. 

globulifara,  252. 

palpebrata.    Hook,  f,    ^    Tkome^ 

ua 

panra,  Hmal,,  112, 128. 

aaginoidea,  112. 

ap.,  128. 
SaxifragaoeflB,  128. 
Saxifrages,  125.  494. 
SoRTola  floribunda,  A.  Gray,  183,  205.' 
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8c»ToU  Eoenigii,  VM,  ISS,  206. 

■erioea,  ForsL,  183. 
8oalia»  Gray,  364. 

andina.  Spruce,  364,  372. 
Sohiiachyrium,  99. 
Sohiz8Da  diohotoma,  Sw^  201, 208. 
Sohizocodon  soldanelloides,  Sfieb.  f  Zuce., 

606. 
SbhixoBtaohyam   glaocifoliam,   Mimro, 

168. 
Sohmidelia  Oobbe,  DC,  172. 
Sobcenodorus,  126. 
Bohoenus.  Unn.,  301,  302,  316. 

aouleatuB,  Linn.,  302, 303. 

albus,  Lirm.,  304. 

oapentis,  Linn,,  304. 

ooloratus,  Linn,,  303. 

ferrugineus,  Linn,,  303. 

luBOUB,  Linn,,  304. 

elomeratus,  Linn,,  303. 

If  ariflcus,  Ztnu.,  ^02. 

mooronatas,  Linn,,  303. 

nigrioans,  i^mn.,  303. 

spatbaoeus,  Linn,,  308. 

thermalis,  Linn,,  304. 
SdadopitTB,  20, 21,  39, 41. 
Soilla  lancenfolia,  JBaJkm-,  376^  42a 

lilaoina,  Baker,  427. 

somaliensifl,  Baker,  376,  428. 

Tajloriana,  Bendle,  377,  426. 

textilis,  i?0fu220,  375, 427. 

uyuieiiBifl,  Bendle,  376,  428. 
8eindapau$  Foreteri,  Endl.,  196. 
Soirpus,  232, 301. 

adoularis,  Linn,,  310. 

antarotious,  Linn.,  314. 

aristatus,  Bottb.,  314. 

artioulatus,  Z4nii.,  309. 

aatumnalis,  Linn.,  311. 

Bergianus,  Spreng,,  314. 

onmitosut,  Xtitn.,  310. 

capUlaris,  Kunth,  311. 

capitatus,  Zinn.,  310. 

oephalotee,  Linn.,  314. 

oemuuB,  FoA/,  310,  311. 

oiliaris,  Linn.,  314. 

oorymbosua,  lAnn,,  313. 

CTperoides,  i^n.,  313. 

ecninatas,  Linn.,  312. 

ferragineut,  Linn.,  312. 

genioolatus,  Zrmi».,  309. 

glomeratufl,  Linn,,  303. 

m«u8,  i^n.  /.,  312. 

Holotchoenus,  Linn.,  ^10. 

hottentotuf,  Linn,,  314. 

mtrioatus,  Ztnn.,  313, 314. 

laoustm,  Linn,,  310. 

LozuUb,  Linn.,  313. 

maiitimaa,  Xi»fi.,  313. 

Miohelianus,  Linn,,  309. 


Soirpus  miliaoeofl,  Linn,,  312,  313. 

mucronatus,  Lim^.,  311,  312. 

matatus,  i^^.,  309. 

paluBtris,  Linn.,  309, 

pauciflorus,  Ligk^,,  310. 

puDgens,  FoM  310. 

retrofractus,  Linn.,  312. 

romanos,  i/inn.,  310. 

setaoeus,  Linn.,  310,  311. 

spadioeus,  Linn,,  312. 

8quarT08U8,  Xftfui.,  313. 

supinus,  lAnn.,  300,  311. 

syfratious,  Linn.,  313. 

trigynufl,  Ztn».,  309. 

trispioatus,  Linn.f,,  311. 

trifitachjos,  Linn,/,,  311. 
Sdtammeft,  66, 194,  530. 
Soleranthus,  514. 

annaus,  Linn,,  513. 
Sderia  depaupeiata,  Boeck,,  197»  207. 

Utho^rma,  8w,,  197, 207. 
Soolopendrium  Tulgare,  Tar.  oriBpam, 
Apospory  in  Form  of  (Druary),  281- 


,  Tar.  orispum  DrummondaB, 

281-284. 
Soononera  tortaoBiaeinia,  141. 
ScrophulariaoMB,  65, 66, 262. 
Soropholarineie,  94, 126, 129. 
Scutellaria,  509. 

Soytonema  ambiguum,  Kuett.,  270,  278, 
280. 

amplum.  West,  270,  280. 

calotrichoides,  Kuets.,  271. 

figuratum,  Aff,,  271. 

hormoides,  Koets.,  272. 

javanioum,  Bomet,  268,  269,  271, 
279. 

myochrous,  Ag.,  270. 

pannifarTnis,  Ag.,  273. 
SoytonemaceaB,  264,  269. 
Seouridaoa  longepedunoulata,  FVts,,  78. 

,  Tar.  Farkii,  8.  EU.,  73. 

Sedum,  103, 125. 

algidum,  Ledeb.,  135. 

,    Tar.    tangutioum,    Maxim,, 

135. 

amplexioaule,  252. 

Olnsianum,  230. 

crenulatun].  Book,/,  f  Tkoma,,  123. 

MagDoli,  231. 

quadriEdom,  PaU„  112, 128. 

rubeni,  231. 

steUatum,  230. 

tibeticum.  Hook./  #>  Thome,,  106, 
112, 128. 

,  Tar.  Straoheyi,  Hook,/,  112. 

tuberosum,  230. 
SelaginesB,  126. 
SemperriTura,  125. 
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fiendtnen,  Endl.,  862. 

acanthelia,  352. 

BUiottii,  dpruee,  35%  371. 

jtmiperiiiA,  Nees^  352. 

ninoinata,  Tat/L,  352. 
Benebiera  didjms,  Pera,,  168. 
fienedo,  125,  505. 

agyptiacus,  261,  263. 

amiooides,  WaU,,  114, 128. 

1  Tar.  frigida,  Hook,/.,  114. 

fien^gambia,  On  the  Anatomy  of  a  Plant 

from,  by  Annie  L.  Smith,  155. 
Sequoia,  20,  22.  41. 

gigantea,22. 

■empervirens,  22. 
Serianthes   mvriadenia,    Planok,,    176, 

204. 
Seijania,482. 

caraoaaana,  Wiad,,483L 
SeBnTium  Fortalacastrum,  lAim.,  179, 

204. 
Bhortia  galaoifolia,    Torr,  f  Gray, 

505. 
Sida  micropbylla,  Cav.,  169,  203. 

rhombifolia,  Linn,,  169,  203. 

spinoea,  Linn.,  169,  203. 
8idalcea  oandida,  A.  Gray,  4t72, 
Siegesbeckia  orientalia,  Linn,,  182. 
Sierra   Leone   Boundary   Comminion, 
tke   Botanical    Besulta    of  the,    by 
G.  F.  Soott  BUiot,  64-100. 
8ilene,125. 

TiUoea,  259,  263. 
Simarubeee,  171,  476. 
Sirotiphon  brevis,  Kuetx.,  272. 

hormoides,  Euetz.,  273. 

panntformis,  Euetz.,  273. 
Siroeiphoniaoeae,  264,  271. 
Sisymbrium,  125. 

humile,  C.  A.  Met/,,  110, 127. 
Smilax  ovalifolia,  BoUb.,  531. 
Smith,  Annie  Lorrain,  On  the  Anatomy 

of  a  Plant  from  Senegambia,  155. 
SolanaoeaB,  125,  186. 
of  Sierra  Leone,  by  0.  H.  Wright, 

65,93. 
Sdlanum  amioorum,  Senth.,  186,  205, 
210. 

anihropophagorum,  Seem.,  186. 

Porsteri,  Seem.,  187,  205. 

nigrum,  Linn.,  187. 

oleraceum,  Dun.^  187,  205. 

■calare,  C.  H,  Wright,  93. 

Uporo,  Dun,,  186,  2a'>. 

Tiride,  i?.  Br.,  187,  205. 

friride,  Sol,  186. 
Solenographina,  459. 
Sonchus  asper,  Vill.,  183. 

oleraceus,  Linn,,  183. 
Sophora  alopeouroidef,  141. 


Sophora  tomentoM,  Zmhi.,  175,  204. 
Spathoglottifl  paoifioa,  Bmchb,  /.,  194, 
^. 
Spergula,  514. 
Spergularia,  514. 

^hagnactUa  prostrata^  Neea,  355. 
Sphagnum  cuspidatum,  274. 


I^ndias  dnloia.  Ford,,  173,  203. 
£poftta  discolor,  Becne.,  193. 

veluHna,  Planch.,  194. 
Spruoe,  B.,  HepaticaB  BUiottiane,  infolia 
Antillania  ^  Vineentii  et  Dominion 
a  olar.  W.  B.  Blliott,  annii  1891-92 
leots,  331. 
Staohycarpui,  6,  9,  26,  40. 
StachyuraoesB,  471. 
Staohyunu,  471. 

prnooz,  Sieb,  ^  Zmee.,  471. 
Stanhopea,  284,  287. 

oculata,  286,  289. 

tiffrina,  Batem,,  286, 296. 
StMf,  Dt,  O.,  Apooyneae  of  Sierra  Leooe, 

,  Beoent  Botanical)  Bxploration  in 

Southern  Persia,  being  the  substanoo 
of  a  letter  from  Mr.  J.  BonunuUery 
140. 
Staphylea  pinnata,  Linn,,  488. 
Stadoe,  124,  228,  254,  506. 

Limonium,  Linn,,  506. 

pruinosa,  247. 
Staurastrum,  268. 
Stellaria,  103,  111,  125, 127. 

arenaria,  111. 
Stellera,  141. 

Ohamajasme,  Linn.,  118,  129. 
Stenotaphrum  americanum,    Sehrtmi, 

198,207. 
Stephania  Forsteri,  A,  Gray,  168. 

hemandinfoUa,  Walp,,  168,  203. 
Sterculiacea^  170,  473. 
Stiotolejeunea,  Spmee,  334. 
Stigonema  hormoides,  Bomet  4"  ^t^t 
272,280. 

,  Tar.  tonue.  West,  273, 280. 

informe,  Kuetr.,  273. 

minutum.  Hats,,  273. 

panniforme,  Bomet  #  Flak,,  273. 
Stipa,  126,  139. 

Hookeri,  Stapf,  120.  130. 

purpurea,  Grtseb.,  120, 130. 

splendens,  THn,,  120. 
Stipules,  their  Forma  and  Functiooat 

by  Sir  John  Lubbock,  463. 
Stracheya,  125. 
Strepsil^eunea,  Spruce,  341. 
Stryohnoe,  157. 
Styloeoryne  ooffaoidea,  A.  Gray,  180. 

mmmeina,  A.  Gray,  181. 
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Sunana  maritima,  Linn,,  171,  203. 
Swertia,  117, 129. 

Dayidii,  Franck,,  117. 
Swietenia,  30. 

Symmeria  paniculata,  Benih,,  68,  95. 
Bym^jogpUk,  Mont,,  365. 

Masuiensis,  365. 

sinuata,  Mont.  #  Nees,  365. 

triTittata.  Spruce,  345,  365,  372. 
Sympkjfosiphon    javanioug,    Kuets., 

269. 
I^ymplooa,  270. 

ouipidata,  H'es^,  264, 268-270, 273, 
^7,280. 

,  var.  luteofufloa,  West,  274. 

Synolisia  leonensis,  72. 
SyriDffa  Tilloea,  Vahl,  133. 
I^giella,  l^mice,  361, 362. 

anomala,  Spruce,  361. 

kmgieauUs,  Spruoe,  MS.,  362. 

manoa,362. 

perfoliata,  362. 

,  Tar.  IffiTigata,  Spruce,  362, 

372. 

plagiochiloidee,  361,  362. 

— »  Tar.  subinteffra,  361. 

,  Tar.  deniifofia,  361,  362. 

subintegerriina,  362. 


Tabernaunootaiia,  506. 

dichotoma,  508. 

orientalis,  R,  Br„  185^  205. 
Taoassea  apioulata,  Oliver,  91. 

,  var.  benedicta,  8.  EU.,  91. 

Tacoa  pinnatifida,  Foret.,  195,  207. 
Tacoaoen,  195. 
Talinopos,  471. 
Talinum,  471. 
TamarioaoeflB,  259. 
Tamarucinen,  125,  127. 
Tamarix,  228-280,  233,  253, 254. 

mannifera,  247,  259. 
Tanaoetum,  125,  256. 

tibetioum,  Hook.f.  Sr  7%om.,  114, 
124, 128. 
Taraxacum,  125. 

offiomale,    Wigg.,    103,  116,  124, 
128,137. 

iMau8tre,2>a,  137. 
Ttfchonanthus,  218  note. 
Tarenna  sambuoina,  71  Durand,  181, 

204. 
Taxaoe0B,2. 

Tazaoec  and  Oonifene,  Notes  on  the 
Genera  of,  by  Maxwell  T.  Mastera,  1. 
Taxe»,6. 

Tuolejeunea,  Spruoe,  342, 370. 
Tudne«,9. 
TttodieaB,  20. 


TaxodineflB,  12,  17,20. 
Taiodium,  20,  22-24,  41. 
Taxus,  6,  7, 10,  39,  40. 

baocata,  8. 

faloata,  Thunb,,  434. 
Telephium  Imperati,  Linn,,  500. 

sphseroepermum,  248. 
Tephrosia  piscatoria,  Pere.,  173. 

I>arpurea,  Pere.,  173,  203. 
Terminalia  albida,  79. 

angolensifl,  Welw.,  79. 

Oatappa,  Linn.,  176,  204. 

littoraliB,  Seem,,  177,  204. 

serioea,  Burch,,  79. 
TematroBmiaceaB,  471. 
Tetmemoms  laeyis,  Ra^fe,  267, 
Tetradinis,  11, 14, 15,  41. 

articulata,  14,  19. 
Tetragonia  crygtallina,  LH&rit,,  498. 

expanaa,  Murr,,  179,  204. 
Tetrapedia  trigona,  Weet,  277,  280. 
Tetraria  thermalia,  304. 
Teucrium,  62. 

inflatum,  Sw,,  188,  206. 
Thalictrum,  125. 

aquilegifolium,  Linn.,  464,  465. 

jaTanicnm,  Blume,  464. 
Thamnoohortiia   diohotomas,    B,   Br,, 

304. 
Theaoen,  471. 
Thelotrema  anamorphoides,  Npl^  451. 

annulatum,  Muell,  Jrg.,  453. 

depreoBa,  Mont,,  453. 

diadforme,  Leight,,  453. 

efformata,  Krempelh.,    452. 

latilabra.  Tuck,,  452. 

pnestang,  MueU.  Jrg,,  453. 

ecMzosiomum,  Krempelh.,  453. 

Bohizoetomum,  MueiL   Jrg,,   453, 
454. 
ThelotremesB  et  Qraphiden  noT»  qoaa 
pneeertim  ex  bb.  Keg.  Eewend  ex- 
ponit  Dr.  J.  Miiller,  461. 
Theobroma  Oacao,  Linn,,  473. 
Thermopsis,  125. 

inflata.  Camb.,  Ill,  127. 
Thespesia  populnea,  Corr.,  170,  203. 
Thlaspi,  125. 
Thomasia,  473. 

Thomson,  W.,  and  0.  B.  Flowri^, 
On  the  Life-history  of  the  .^cidium 
on  Paris  quadrifolia,  43. 
Thuarea  involuta,  B.  Br.,  198. 

sarroentosa,  Pers,,  198,  207. 
ThuisBcarpus,  Trautv,,  13. 
ThuinsB,  11, 12, 17. 
Thuiopsis  borealis,  Carr.,  19. 

dolabrata,  Sith,  #  Zuco.,  19. 

ffigantea,  19. 

Standishii,  19. 
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Thuja,  229, 230. 
Thuya,  12-14,  17-19,  41. 

articulata,  14,  15. 
ThaTopoB,  18, 19. 
ThylaootpermuiD,  125. 
HiymelsBaeen,  129,  155, 190. 
OliymaB,  126. 
Thjopnella,  383. 

Tibet,  On  two  small  OoUectionfl  of  Dried 
Plants  from,  by  W.  Bottiiig  HemMley ; 
with  an  IntroductorT  Note  by  Lieut- 
Gen.  B.  Strachey,  101. 
Tiliaoen,  170. 

Tolypothriz>Za(x;it2ti,  De  Bary,  271. 
pygmaa^  Euetz.,  271. 
tenuis,  Kuete^  271. 
Tonga  or  Friendly  Islands  Flora,  with 
Descriptions  of  and  Notes  on  some 
New  or  Bemarkable  Plants,  pa^lj 
from  the  Solomon  Islands,  l^  W. 
Bottinff  Hemsley,  15a 
Tonga  Islands,  Notes  on  the  Position, 
Geology,  and  Aspects  of  the  Vegeta- 
tion of  the,  by  J.  J.  Lister,  160. 
Torreya,  3.  5,  28,  39,  40. 
Toumefortia  argentea,  lAnn,  /.,   185, 

205. 
Tozooarpus  leonensis,  8.  EU,,  92. 
Traehydium,  125. 
Trachypodium  Boylei,  103. 
Tradeacantia,238. 
Tragaoantha  Alhagi,  227. 
Traganum  undatum,  262. 
Trema  amboinensis,  Blume,  193,  206. 
discolor,  BetUh,  ^  Hook.  /,  193, 
206. 
Tremotylum  Spruoei,  MueU.  Arg.^  454. 
Trentepohlia  odorata,  Wmr,,  265. 

Tillosa,  Jk  Tbnt,  265. 
Tretooarya    pratensia,    Maxim.,    117, 
129. 
flikkimensis,  Olwer,  138. 
Trianosperma,  sp.  nor.,  80. 
Trianthema,  500. 

polyandra,  Blume,  179. 
Tribulus  alatu^  246. 
Tridiocolea,  Bum,,  352. 
flaodda,  Spmce,  353. 
moillima,  iS|pr«^,  353. 
tomentoea,  Spruee,  353. 

,  yar.  pktyolada,  Sjoruee,  353. 

Trichoeanthes  tricuspidata.  Lour.,  501. 
Trigloohin,  126. 

maritimum,  Lifm.,  124. 
palustre,  Linn.,  119, 130. 
Trigonantheas,  353. 
Trifonella,  23a 
Trifepis,  126. 
Triostenm,  502. 
Trisetum,  126. 


Trisetum  subspioatum,  Bsauv.,  119, 190. 
Triumfetta   procumbens,    Ford.,    170, 

203. 
Trixis,505. 
Trypethelium    sohicostomum,    Leigkt., 

Tryphostemma  apetalum,  Baker  f.,  501. 

trilobum,  Bohu,  501. 
Tsuga.  5,  27,  28,  32,  41. 

Pattoniana,  28. 
Tulipa  edulis,  Baker,  139. 
Tumera  aurantiaca,  Benth.,  496. 

ulmifolia,  Liwn.,  498. 

,  Tar.  elegans,  498. 

Tumerace«,  498. 
Tylimanthus,  MiU.,  364. 

amplezifolius,  Hampe,  364. 

approximatus,  Lemn.  f  Lindinb., 

laxus,  Spruce,  3M. 
Typha  angustifolia,  Linn.,  380, 433. 
Typhaoece,  433. 

Umbellifer«,  80, 125, 128, 179,  260. 
Uraria  lagopodioides,  DC,  173,  208. 
Uroeolaria,  126. 
Urena  lobata,  Linn.,  169, 203. 

morifolia,  DC,  170,  208. 

sinuata,  170. 
Urginea,  373. 

Petitiana,  Solms,  375,  424. 

Tayloriana,  BendU,  375,  424. 

undulata,  262. 
Urococous  insignis,  Kuetz.,  268. 
Urtica,  126. 

hyperborea,  Jacquenu,  118, 129. 
UrticacesB,  126, 129, 192,  523. 
Usnea  barbata,  Friu,  140. 
Uvaria  Afzelii,  70. 

Sofa,  69. 

Vallea,  474. 

Vangoeria  nigreeoens,  81. 

paudflora,  82. 

yelutina,  82. 
Vanilla  Humblotii,  Reickb.f.,  377, 30a 
Vavna  amicorum,    Benth.,    171,   208^ 

210. 
Vellosia  flDquatorialis,  Rendle,  875, 400. 

tomentoea,  Pax,  375. 
Vflibaseum,  On  the  Osose  of  theFdl  of 
theOorolla  in,  by  U.  Martelli,316-32aL 
Verbascum,  288,  242. 

Blattaria,  317,  820,  822. 

Oedreti,  322. 

orassifolium,  317,  822. 

flooooBum,  317,  820  note,  833. 

sarganicum,  317,  322. 

longifolium,  822. 
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YerlMMCum  LjcLmtiB,  316,  317,  322. 

macrurum,  322. 

montanam,  322. 

nignuD,  322. 

niTeum,  322. 

orientale,  322. 

phlomoides,  317,  322. 

phoenioeum,  316,  322. 

I>alTenileDtum,  VUl.,  316,  322. 

Bmuatmn,    317,  320   note,    321, 
322. 

thapaiforroe,  322. 

Thapeas,  316,  322. 

yiigatum,  322. 
YerbeniMsece,  187. 
YerDonia,  84. 

insulanim,  Benth.  ^  Hook.f,^  182, 
205. 

myriantha,  Hook.  /.,  84. 

nigridana,  84. 

Sp.  DOT.,  84. 

Yeromoa,  126,  230. 

ChamflBdryB,  238. 

thigioideB,  230. 
Yiburnum  Opulus,  lAnn.^  502. 
Yiotoria  regia,  Hook,^  469. 
Yigna  latea,  A.  Qray^  174. 

retusa,  Wcii/p.,  174,  204. 
YiUaresia  grandiflora,  Fiaok,^  479. 

samoonfle,  Bmth,  #>  Hook.f,^  172, 
203. 
Yinoa  rosea,  Xtim.,  185. 
YinoetozieDm  Maimii,  8,  Ell.,  93. 

officinale,  Moench,  509. 
Yiola,  125, 296. 

tricolor,  Linn.,  297,  296. 

,  var.  arrentiB,  297. 

Yiolaoee,  125. 

Yiolar«te,  469. 

YiolarieeB,  168. 

Yieeum  album,  Linn.,  520. 

YHez  trifolia,  Linn.,  187,  206. 

Yoacanga  alnoana,  Stapf,  87,  88. 

Yooh7na,229. 

YolTooinen,  264,  26a 

Wahlenbergia  cenrioina,  261,  263. 

gracilia.  A,  DC,  183,  205. 
Walleria  Mackenai,  J.  Kirk,   376, 
429. 

',  Tar.  nntans,  Baker,  429. 

nutans,  J.  Kirk,  376, 429. 


Wedelia  biflora,  DC,  182,  205. 

•trigulosa,  Benth.  #  Hook./.,  182, 

m 

Wemeria,  125. 

West,  W.,  and  G.  a  West,  On  some 

Freshwater   Alg»    from   the   West 

Indies,  264. 
West    Indies,  On    some    Freshwater 

Alg»  from  the,  by  W.  West  and  0. 

aWeet,264. 
WbitlaTia,  Gray,  53, 60. 

grandifiora,  Harvey,  57. 
Widdringtonia,  11, 15-17,  41. 

cupressoides,  17. 
Vt^kstroemia  rotundifolia,  Decne.,  190, 

206,  210. 
Willis,   J.    C,   Contributions    to    the 

Natural  Histoi^  of  the  Flower. — 

Fart   I.   Fertiluation  of  Olaytonia, 

Phacelia,     and     Monarda,     51-63. 

Part  II.    Fertilization  Methods   of 

YariouB    Flowers;    Oleistogamy   in 

Salvia  Yerbenaoa,  284-298. 
WoOaetama  striaulosa,  DC,  182. 
Wormia  Burbidzei,  Hook./.,  465. 

triquetra,  Rottb.,  465. 
Wright,  C.  H.,  SolanaoesB  of  Sierra 

Leone,  93. 

Xerophyta,  409. 

Xylosma  orbiculatum,  Forei.,  169,  203. 
Xyris  laxiflorus,  68. 

Xysmalobium  Heudelotianum,  Decne.  ?, 
92. 

ZiUa,  221,  228, 249. 

myagroides,    221,  222,  247,  249, 


j&ppeliay  519. 
Zisiphora,  63,  284. 

oapitata,  Linn.,  294. 
Zisyphus  Jijuba,  Lam.,  480. 

ruffosa,  Zam.,481. 

Spuia-Ohristi,  227,  246. 
Zygnema    paohydermum.    West,    266, 
279. 

,  var.  oonferroides,  West,  266, 

279 
ZygnemaoesB,  264,  266. 
ZygQgonium,  266. 
^gophyllum,  141,  221,  290,  240. 

eurypterum,  141. 
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